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XI-E. Blood Cells and Plasma 

The most consiistent effect of the carbon monoxide component of 

cigarette smoking is the appearance of carboxyhemoglobin in the blood. 

The molecular basis for the formation of cairboxyhemoglobin has been 

reviewed by Rossi-FanelK and ^ntonini (19.58),. Wittenberg 

and 

(li966) Keyes et ! al. (1967 ), Oski et al . (197.0.1, Bunn / Jandl (197 0 ): and 
Brewer etl al (1970, 1971)' There is a change in oxygen-dissocidtioni 
curve of blbod of smokers (Gutenkauf et al . f . 1967) and patients with 1 acute 
myocardial infarction (Eliot and Mizukami, 1967); There is an increase in 
oxygen affinity of the hemoglobin' presumably unrelated to carboxyhemo- 
globihi The consequences of the presence of carboxyhemoglobin to the 
circulatory system have been reviewed' by Eilienthal (I960), Bartlett (1968), 
Goldsmith and Landow (1968), Grut et al . (1970) and DuBois (197,0). 

Exposure to carbon monoxide causes an increase in platelet adhe¬ 
siveness in atheros clerotic patients (El-Ett-aashy et al . , 1 967) and in rab¬ 
bits (Birnstingl et al. , 1971). There is also an increase ini fibrinolytic 
activity in patients suffering from carbon monoxide poisoning (El -Attar, 1968 a 
and b) and in experimental animals (CandUra and Craveri, 1964). 



Four groups of situations a re cha ra cterized by hematologic changes. They 
are as follows: 

1. Exposure to carbon monoxide in man causes an increase in the 
red celli and reticulocyte counts; and the serum globulin fraction (Coscia ct al. , 
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1964; Tkachenko et al. l 966; Glass et al, , 1 968; Kjelds en and Damgaard, 
1968; Bethlenfalvay, 197 1a), The erythrocytes manifest some differences 
from normal erythrocytes in staining (Blackmore, 1970; Bethlenfalvay, 
1971b), denaturation of hemoglobin (Perrelli et al . , 1970) and a change in 
the shift of the oxyhemoglobin dissociation curve to the left (Brody and 
Coburn, 1969): 


o 


O 


2. In dogs, exposure to carbon monoxide increases Hemoglobin 
concentration (Asmussen and Vinther-Pauls en, 1949). This change is re¬ 
garded as an important mechanism for tolerance of acclimatization to carbon 
monoxide (Otis, 1970): A similar increase in hemoglobin and the red cell 
count has been noted in other species, such as rabbits (Truhaui et al . , 

1968), rats (Ramsey, 1969), rhesus monkeys (Theodbre et al, , 1971), and 
squirrel monkeys (Jones et al. , 1971). 

3. Cigarette smoking caused an increase in the red cell' count and 
hemoglobin, whereas abstinence caused a fall in the content of these in 
humans (Eisen and Hammond, 1 956; Pincherle and Shanks, 1967) and 

in hamsters (Reckzeh and Dontenwill, 1970). In another investigation in¬ 
volving smokers, the elevated hemoglbbin and red cell count were correlated 
with carboxyhemoglobin levels (Potrovic, 1970). A shift in the oxygen dis¬ 
sociation curve to the left has been noted in cigarette smokers (Gut enkauf et al ., 
1967; Birnstingle et ai . 1967), 

4. Patients suffering from myocardial ischemia with normal coronary 
arteriograms have been shown: to Have abnormal hemoglobin-oxygen dissociation 


- * 


' ' t 
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(Likoff et al . , 1967; Eliot and Bratt, 1969; Guy et aj , 1971). There is no 
evidence that these patients sustain ca rboxyhemoglobinemia, nor is the is¬ 
chemia associated with cigarette smoking. 

The above examples are clearly different entities. Cigarette smoking 
is included! only in situation 3 and carbon monoxide 1 to 3. 


O 
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PART SIX 


PUBLICATIONS AND RECOMMENDATIONS 


XII. Secondary Publications on Smoking and'Heart Disease 

XIII. Publications in Defense of Smoking 

XIV. Commentary on US Public Health Publications 

XV. Recommendations to.the Council for Tobacco Research 

The last group of sections is largely a commentary on the US Public 
Health Publications on "Smoking and Health. " Following the appearance of 
the first Surgeon General's Report in 1964, several secondary publications 
have appeared accepting the statement that smoking is causally related to 
coronary heart disease . There are only a few publications which challenge 
this statement. A list of recommendations to the Council for Tobacco Research 
concludes this report. 
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^ XII. SECONDARY PUBLICATIONS ON SMOKING AND HEART DISEASE 

The publications listed in this section are secondary to those which 
describe the original investigations covered in preceding sections. Since 
1864, there has been an increase in the number of publications accepting 
the Surgeon General 1 ^ statement that smoking is causally related! to coronary 
heart disease. The number of review articles, editorials, letters and 
special articles has increased! so rapidly that the total number appearing 
since 1970 approaches the number of articles appearing up to 1964. The 
total number at various periods is as follows: 




187,9- 1949 

1950^ 1 964 : 

1:965-1969' 

1970-1973 

A. 

Review articles (p* 323) 

22 

22 

14 

6 

B. 

Special articles (p. 328) 

I 

14 

29 

17 

c. 

Letters to the Editor (p. 332) 

I 

17 

14 

26 

D- 

Editorials (signed) (p. 336) 

— 

14 

14 

6, 

E* 

Editorials (unsigned) (p. 339) 

— 

14 

18 

15 

F. 

Miscellaneous articles (p. 342) 

_ 

, 

23 

7 


Total number of articles 

24 

81 

112 

77 
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LEAMAN W G: Tobacco and heart disease: Is further research necessary? 
Fa Med J 67: 22, 1964. 

OCAMPO OTERO A: Efectos perjudicialcs del tabaco* Medi Segruided 
Trabajo Madrid 12: 78-82, 1964. ~ —— 

PIATT R: Public persuasion in health matters with particular reference 
to smoking. Ptoc R Soc Med 57: 449-458, 1964. 

WILENS ST: Relation of tobacco smoking to cardiovascular disease. 

Natl Conf Gardiovasc Pis 2: 360‘-361, 1964. 

1965 


o 


FARBER R E: Cancer deaths rise in' 1964. Md State Med J 14: 

81-82, 1965 b * 

KISTEER H J: Coronare Herzkrankheit und Zigarettenrauchen* 

Schweiz Med V. r ochenschr 95: 436-437. 19654 

NAHUM L H: Smoking and thrombosis. Conn Med 29: 853-854, 1965. 

RAVENHOET R Ti Cigarette smoking: Magnitude of the hazard. CA 
15: 187-188, 1965. 

SCHMIDT F: Zigarette und Eungenkrebs. Med Welt 35: 1948-1956, 

19 65 w ' ' 


WIELIAM-OLSSON E: Roknihg och' blodsocker. Eakartidningen 62: 
3810-3811, 1965. 

1966 

BLOMSTRAND R and LUNDMAN T: Serum lipids and heredity. 

Acta Med Scand Suppl 455: 51-60', 1966. 

HINKEE E E, BENJAMIN B, CHRISTENSON: W N and ULEMANN D S: 
Coronary heart disease. Arch Environ Health 132 312-321, 
1966. ~' ~ 

MUECAHY R: Public health aspects of cigarette smoking* with a note on 
public and professional attitudes. Ji Ir Med Assoc 58: 32-83, 
1966. 


o 


1967 

B1ENER K: Rauchen und' Coronarsklerose. Schweiz Med Wochenschr 
97: 59-60, 1967. " 

CHAPMAN J S: Smoking and health. Am Rev Resp Diis 96: 613-622, 
1967. 

SIRTORI C: Analisf scicntifica e sociale del fumo. Minerva hied 
58: 299-300^ 1967. 

STUBER R V: Smoking -- where do we stand? Mich Med 66: 324, 329, 

1967. • 
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CHIEF MEDICAL OFFICER. OF THE MINISTRY OF HEALTH: Smoking and 
health. In: On the State of the Public Health, Ker Majesty's 
Stationery Office, Vol 1, pp. 241-245, 1968. 

FISHER G R: Associated clinical societies. Delaware Med J 40i 
364-365, 1968. 

FREDRICKSON D T: How I help people stop smoking. Hasp Physician 1 
4: 52-56* 1968. 

FODOR J T, GLASS L H and 1 WEINER J M: Smoking behavior, cognitive 
skills and educational implications* J School Health 38: 

94-93, 1963, 

GREEN D E and HORN D: Physicians' attitudes toward their involvement 
in smoking problems of patients. Pis Chest 54: 12-13, 1968. 

HARKEN D E: Smoking; ... The masochistic massacre. Pis Chest 
54: 47-51, 1968. 

OCHSNER A: Prevention of executive obsolescence. J Am Geriatr Soc 
16: 1077-1082, 1968. ' 

PAUL O: Smoking and 1 youth. Ind ; Med!Surg 287-2S8, 1968. 

ORAM S: Smoking and ischaemic heart disease. Br Heart J 30: 

145-150,: 1968. 

PAUL O: Stimulants and coronaries. Postgrad Med 44: 196“ 199. 1968. 

SCHUMANN L M: Epidemiology of smoking related diseases which physicians 
encounter in their office practice. Pis Chest 54: 8-11, 1968. 

TERRIS M: A social policy for health. Am J Public Health 58: 5-12, 

1968. 


DL1N’ B M: The doctor,; his emotions and his heart. Minn Med 52: 
369-374, 1969. 

DOYLE J T: Cigarette smoking, The associated cardiovas cular risk. 
Minn Med 52; 1311-13 13, 1969. 

FOX Vi: A homeopath looks at coronary disease. J Am Inst Homeopath 
62: 6-9, *1969. 

SACKETT D L; Cigarettes, alcohol, hospitals, and atherogenesis. 

Am Heart J 78: 423-424, : 1969. 
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FREDRICKSON D T: Cigarette smoking: Questions patients ask doctors. 
Chest 58: 147-15 1, 1970. 

LISZEWSKA D and MICHALSKI' E: Gzynnik ryzyka choroby wiencowej. 

' Pol Tyg Lck 25: 1140-1142, 1970. 

MUSHIN Vi r: V/,: The normality of the abnormal. Anesth Analg 49: 
667-679, 1970. 

T IBB LIN G and WILHELMSEN L: 1913 irs man - rokare och icke- 
rokare. Lukartidningcn 67: 278-2S1, 1970. 


1971 


BOSE A K: Economics and dangers of smoking. J Indian Med Assoc 
56: 320, 1971. 

FLETCHER C M: Environmental hazards. The hazards of smoking. 

Mod Med Gt Britain 16: 723-726, 1971. 

HEDRICK J L: The economic costs of cigarette smoking. H5MHA Health Rep 
86: 179-182, 1971. 

HIPSLEY E H: Med J Australia 1: 

1146, 1971. 

KEMP R: Patients and cigarettes. Practltioner 207: 215-220, 

1971. 

MEIJLER F L: Arts en roken. Ned Tijdschr Geneeskd 115: 

511-513, 19711 * 

PUNSAR S: Tupakointi ja sepeivaltimotauti. Suom Laakarilehti 
26: 27-32, 1971. 

TERRY L L: The future of an illusion. Am J Public Health 233-240, 

1970. 

UDRY JR: A spoonful of sugar helps the medicine go down. 

Am J Public Health 61: 776-785, 1971. 



1972 

BALL K Hi Cigarettes and the prevention of heart disease. Rehabilitation 
25: 17-20, 1972. 

SELTZER C C: Critical appraisal of the P.oyal College of Physicians 1 
report on smoking andi health. Lancet 1: 243-248, 1972. 

WYNDER E L and HOFFMANN D: Less harmful ways of smoking. 

J Natl Cancer Inst 48: 17,49- 1758,, 1972. 
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1934 


BLUMER G: The relation'of the use of alcohol and tobacco to coronary 
occlusion. JAMA 102: 1177, 1934. 


’ 195 1 

PARNELL R W; Smoking and cancer. Lancet 1: 963 1 1951. 


1953 

LEVY R L, KNIGHT G F, MYERSON M C and ROSEN F L: Effects 
of tobacco smoking f Modi Med 21: 120^121, 1953. 

1955 


o 


o 


OLBERT T: Smoking and: the heart. Lancet 2: 1041, 1955. 

195 8 

FISHER R A: Lung cancer andi cigarettes ? Nature 182: 108, 1958. 

I960 

ACHESON R M: Atherosclerosis and coronary heart disease. Lancet 
2: 706> I960. 

CHARTERS A D and ARYA B P: Incidence of ischaemic heart disease 
among Indians in Kenya* Lancet 1: 288-289, I960. 

RIGDON R H: The smoking controversy. JAMA 173: 293-295, I960. 

1962 

GARLAND L H: Smoking and health. N Engl J Med 267: 627-628, 
1962. 

HECHT S D; Cause andi effect. N Engl Ji Med 267: 312, 1962. 
HUGHES J P W; Civilisation and peptic ulcer. Lancet 1: 322, 1962. 

LUKE E: Addiction to mentholated cigarettes. Lancet 1: 1 '10'-111, 

1962. 

RIGDON R K: To the editor. Ind Med Surg 31: 235, 1962. 

1963 

OPSTAD E T: Smoking and heart disease. N Engl J Med 268: 903, 

1963. ~ 
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1964 

ANONYMOUS: Smoking and the heart. Br Med J 2: 296, 

1964. 

RAVENHOL.T R T: Cigarette smoking: Magnitude of the hazard. 
Am J Public Health 54: 1923-1926," 1964; 

WAKELEY C: Deaths from smoking, Br Med J 1: 1634, 1964. 
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DORMANCY T L: Abnormal oxygen-dissociation curves. Lancet 
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RICHARDSON R D, WALKER ARP and WALKER B F: Glycosuria 
and coronary heart-disease. Lancet 2: 594-595^ 1963. 

ROTHERMICH N O: Work after a "coronary". Br Med J 1: 

860, 1965. 

WILLIAM^OLSSON L: Smoking and platelet stickiness. Lancet 
2: 908-909, 1965. 


1966 

BURCH PR J and ROWELL N R: Smoking and atherosclerosis. 

Br Med J 1: 1050-1051, 1966. 

SZANTO S: Smoking and atherosclerosis. Br Med J 1: 984, 1966;, 

1967 

SALTER A J: The anti-coronary club. Lancet 1: 336* 1967. 

SZANTO S: Smoking and atherosclerosis. Br Med J 3: 178, 1967. 

1968 

ASHER R: Trial of unsaturated-fat diet. Lancet 2: 1191, 1968. 

GRANT B J 3: The nicotine habit. Lancet 1: 645, 1968, 

LACY B S: Smoking and the coronary arteries. Am Med Assoc 
204: 1009, 1968. —— 

MAGNUSON W G: Smoke screen. 55: 1102, 1968* 

1969 

DENHAM R Me Smoking andl the coronary circulation. GP 39; 

129, 1969, 

WALKER ARPi Sugar intake and coronary heart disease. Lancet 
2: 1071, 1969. — 
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1970 

BALL. K: Hospital beds and cigarette smoking. Lancet 2: 43, 

1970. 

DAYTON S and PEARCE M, L: Diet and atherosclerosis. Lancet 1: 
473-474, 1970. 

PAFFENBARGER R S: Occupational preselections. N Engl J Med 283: 
100; 1970. 

YUDKIN J: Sugar, cigarettes, and heart-disease. Lancet 1: 1111, 1970. 

1971 


BLAGKET R: Coronary heart'disease and diet. Med J Australia 
1143-1144, 1971'. . 

CLEAVE T L: Sugar intake and myocardial infarction. Lancet 1: 

43, 1971. 

DALDERUP'L M: Mutants, hyperlipoproteinaemia, and coronary artery 
disease. Br Med J 2; 77.1, 1971. 

GILDER: Smoking and the physician. Can hied Assoc J 104: 476, 1971. 

GRANNIS G F: Cigarettes and heart disease. N 1 . Engl £ Med 234: 
1384-1385,, 1971. 

HIPSLEY E K: Diet and heart disease. Med J Australia 2: 219-220, l'97l. 

MORGAN L: Diet and heart disease. Med J Australia 2: 282-283* 1971. 

SELT21ER C G: Cigarettes and heart disease. N Engl J Med 284: 

557-558, 1971. 

TURNER R W D and ILLINGV. r ORTH D G: Prevention of coronary deaths. 
Br Med J 4: 228, 1971. 


1972 

BALL K P: Preventable smoking deaths. Lancet 1: 201', 1972. 

CHERRY W H and FORBES V» r F: Smoking and health. Lancet 2: 

824-S25, 1972. 

FLETCHER C M: Smoking and health. Lancet 1: 386, 197,2. 

FRIBERG L: Smoking andlhealth. Lancet 2: 973, 1972. 

FURST A L, GREAVES D A, HAWTHORNE V M, McCARTNEY H and 
STEV.'ART G T: Candidates for coronaries. Dr hied J 4: 
366-367. 1972. — ““ 
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SPITTLE C: Atherosclerosis and Vitamin C. Lancet 1: 798, 1972. 

WAKERAM H R R: Smoking and health. Lancet 2: 275-276, 1972. 

1973 

DALDERUP L M: Coffee drinking and acute myocardial infarction. Lancet 
1: 104, 1973. 

ELKELES A: Coronary artery disease. Br Med J 1: 51, 1973. 

SELTZER C C: Smoking and coronary heart disease. Ni Engl J Med 288: 
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1957 

WHITE PD; The patient leads the way. Pis Chest 32: 368-376, 

1957. 


1958 

FORBES J: Danger.*' Doctors at work. Lancet 2: 1226- 1227, 

1958; 

1962 

NAHUM L H: Smoking and physiological age. Conn Med 26: 593-594, 

1962. 


PEABODY J W Sr: Rolfe of cigarette smoking in the causation of disease. 
Med Ann 31: 702-703, 1962. 

KOSHY M C: Diet and vascular disease. 437-439# 

1962 . 

RENTCHNICK P: Is tobacco harmful? Appl Thor 4: 926-927, 1962. 


1963 

ALVAREZ W C: Smoking and heart disease. Geriatrics 18: 879, 
1963,. 

DOCK W: The ballistocardiographic smoking test. JAMA 186: 
509-510, 1963. 

MacDONALD I: Physicians -- not physicists. Bull Los Angelas Coll 
Med Assoc 5, 1963. 

OVERKOLT R: Observations on smoking. N Engl J Med 268; 54, 

1963. ; 

1964 

CARRUTHERS W;: Hazards of smoking. Nature 203: 221-222, 

1964; 

FLASER L F: More on smoking and healthi Chemistry 18-19, 

1964. 

COOKE A: Cigarettes -- The final indictment. CA 14: 35-36, 1964. 

HISLOP H J: That cloud 1 cf smoke. J Am Phy'-Ther Assoc 44: 155, 
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1967 

HAMMOND £ G: Intelligent debate or demented fiddling ? Can Med Assoc J 
96: 679-680, 1967. 

PAGE I H and ALVAREZ W C: Cigarettes and the ambivalent American. 

Mod Med 35: 59.-61, 1967. 

VELA J E: Tabaquismo y corazon. Arch Inst Cardiol Mex 37; 

539-540k 1967. 

1968 

ABELSON P H: Changing attitude toward smoking. Science 161: 

319* 1968. 

FAVITT L: Cigarettes (Health hazards). R Soc Health J ' 88: 223, 

1968 . 

REID H) D: Smoking and the heart. Health 5: 176-177, 1968. 

SCHAT TEN BERG T T: Exercise -- The heart and the doctor athlete. 

Minn Med 51: 1577, 1968. 

1969 

ADAMS S I: The stresses of urban living. Health 19: 12-15, 1969. 

ADAMS GW: .Prevention by aggression. Pis Chest 55; 95-9.6^ 1969. 

ANONYMOUS: Serum-uric-acid and coronary heart-disease. Lancet 1: 

358* 1969. 

CARTER L J: Smoking and health: Closing the ring on the cigarette. 

Science 164: 1258-1261'* 19691 

DIEHL H S: Opportunity unlimited. Minn Med 52: 699-701', 1969. 

MUELLER M; Anti-smoking forces gain ground! Science 165: 

569, 1969. ~ ~ ~ 

OETTEL H: Krebsgefahrdung durcK Rauehbestandteile ? Med Klin' 64: 
463-464, 1969. ■ 

1970 

GREENBERG S R and WHEREAT A Fj Atherosclerosis and mitochondria. 

Ann Intern Med 7 3: 861-862, 19701 

1977 

ADAMS F H: Prevention of coronary disease -- Let's begin with the children! 
Am J Cnrdid 28: 745, 197 1. 

LISTER J: Smoking,and'health now. K EnpJ J Med 284: 656-657, 

1971. 


**•--'^^Source:' https://www.industrydocuments.ucsf.edu/docs/jslk0000 


Reprint 

S 198 I 

I 

S 199 

S 200 

S 201 

S 202 
S 203 

S 204 j 

S 205 ; 
S 206 

j 

S 207 

S 208 
S 209 

S 210 

S 211 

S 212 

S 213 

S 214 


1005050550 



XII. Secondary Publications - 17 


c 


XII D: Editorials (Signed) 


LITTLE D M Jr: Physician, heal thyself. Anesthesiology 35: 
1-3, 1971. 

PAGE I H: A personal view on diet and atherosclerosis. Mod Med 
39: 49-52, 197L 
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BENNETT J S: Smoking: Time to practice what we preach. 
Can Med Assoc J 106: 276, 273, 1972. 
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1955 

British Medical Journal: Smoking and coronary thrombosis. 1: 9 T- 92 , 
1955, 

195 6 

British Medical Journal: Smoking and the cardiovascular system. 2: 

90, 1956, 

1963 

British Medical Journal: Prevention of myocardial infarction, 2: 
1351-1352, 1963. 

British Medical Journal: Smoking and blood clotting. Is 833-834, 1963. 

Journal of the American Medical Association: Tobacco, pollution, and 
pesticides. 155: 31-33, 1963. 

1964 

American Journal of Public Health: Cigarette smoking and health, 54: 
322-324, 1964. 

British Medical Journal: Work after a "coronary". 2: 703-704, 1964. 

British Medical Journals Healthier life. 1: 1267-1268, 1964. 

British Medical Journal: Smoking and death. 1:192-194, 1964. 

Canadian Medical Association Journal: Smoking once more. 91: 
353-354, 1964. 


Journal of the American Medical Association: Childish habit. 189: 

850, 1964. 

Lancet: Haemoglobin changes in Buerger's disease. 2: 1164, 1964. 

Lancet: Coronary-artery disease in the young. 2: 628-629, 1964. 

Medical Journal 1 of Australia: The United States report on smoking and health. 
51: 201-202, 1964. 


Q 


1965 

Medical Journal of Australia: National health. 1: 205-206, 1965. 

Public Health Reports: Relate heavy cigarette smoking to angina. 

60; 121, 1965, 

1966 

British'Medical'Journal: Smoking and atherosclerosis. 1: 755-756, 1966. 

British Medical'Journal; Cigarette smoking and heart disease. 2: 
1404-1405, 1966, 
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Journal of the American Medical Association: The martyred meal. 

198: 1362-1363, 1966. 

1967 

Boletin die la Association Medica de Puerto Rico: Cigarette smoking and 
health characteristics. 59: 293-295* 1967. 

1965 

Food and Cosmetics Toxicology: The scourge of the tobacco industry. 

6: 797-799. 1963. 

Journal of the Medical Association of Georgia: Coronary heart disease 
and smoking. 58: 440,, 1968* 

Medical Journal of Australia: Social status and coronary heart disease. 

2: 635-636, 1968. 

Medical Officer: Royal institute of Public Health and Hygiene conference, 
Bristol. 120: 187-190, 1968. 

Philadelphia Medicine: Cigarette smoking -- A call to arms. 64: 587, 19681. 

1969 

American Journal of Public Health: Life stylfes in the prevention of coronary 
heart disease. 59: 1568-1569, 1969. 

British Medical Journal: Menace of smoking. 3: 75 3-754, 1969. 

British Medical Journal: Coronary disease and competitiveness. 1: 

1-2, 1969. 

Lancet: More effects of cigarettes. 1: 1012-1013, 1969* 

Lancet: Blood-groups and serum-cholesterol. 2: 625, 1969. 

Medical Journal' 1 of Australia; Smoking and health. 1: 84, 1969. 

Public Health Report: Smoking and health. 83: 225, 1968. 

1970 

Circulation: Some problems, 41' (Suppl 1): 1S4-185, 1970. 

Lancet: The longshoreman's life. 2: 87, 1970. 

Lancet: 

Medical Journal of Australia: Myocardial infarction'and cerebrovascular 
accidents. 2: 1106, 1970. 

Medical'Journal of Australia: To smoke or not to smoke. 1: 346-347, 

1970. 
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1971 

British Medical Journal: __ Coronary deaths. 4: 64, 1971. 

British Medical Journal: World action on smoking. 4: 64, 1971. 

British Medical Journal: The smoking disease. 1: 61-62, 1971. 

Journal of the American Medical Association: Exercise and the heart. 

215: 974-975', 1971. 

Journal of the American Medical Association: Prevention of CHD: The 
fat's in the fire. 215: 1313, 1971. 

Lancet: Counterblasts to tobacco. 1: 69-70, 1971. 

New Zealand Medical Journal: The coronary problem. 74: 332-335, 1971. 

1972 

British Medical Journal: Predicting coronary artery disease. 4: 3, 1972, 

British Medical 1 Journal: Smoking and vascular disease. 2: 3-4, 1972. 

Canadian Medical Association Journal: Smoking and health. 106: 313, 

1972. 

1973 

American Journal of Clinical Nutrition: Diet and coronary heart disease. 

26; 53-54, 1973. 
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1963 


Journal of the American Medical Association: Cigarette smoking and blood 
lipids. 1S4: 201-202, 1963. 

Medical Science: Cardiology. Coronary disease in young people. 

13: 720, 722, 1963. 

1964 

Pennsylvania Medical Journal: 

67: 36, 1964. 

Pennsylvania Medical Journal: 

67 : 24, 1964. 

1965 

Medical College of Virginia Quarterly:: Panel on atherosclerosis. 

1: 36-39, 1965. 

Quarterly Journal of Medicine:. 

34: 484, 1965. 

1966 

Journal of the Medical Association of America: Smokers’ blood clots more 
rapidly. 197: 36, 1966. 

Journal of the Medical Association of America: Coronary disease prognosis 
sought from 100,000 persons. 197: 46-47, 1966. 

Pennsylvania Medicine: Public health aspects of heart disease. 66: 

41, 1966. 


Predisposing factors in coronary heart disease. 
Pulmonary emphysema and the heart. 



1967 

El Dia Medico; La costumbre de fumar. 265, 1967. 

1968 

British Medical Journal: Smoking habits. 1: 64-65, 1968; 

Bulletin of the Los Angeles; City Medical'Association: Smoking and chronic 
bronchopulmonary disease. 98: 57-58, 1968. 

Bulletin of the Los Angeles City Medical Association: The health consequences 
of smoking. A public health review: 1967. 1-2, 1968. 

Disease of tile Chest: Formal recommendations of the National Forum 
on office management of smoking problems. 4-5, 1968. 
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XII F: Miscellaneous Articles 


Hospital Medicine: Axioms on coronary heart disease. 4: 71, 1968. 
Missouri Medicine: Miscellany. 65: 711-712, 1968. 


1969 

British Heart Journal: Dietry sugar intake and ischaemic Heart disease., 
31: 7,92-7,93* 1969. 
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XIII. PUBLICATIONS IN DEFENSE OF SMOKING 

The 35 articles listed in this section include eight articles which 
challenge the conclusions that appeared in the Surgeon General ’s Report. 
The following articles are quoted in the Conirric nt ary Section. 


Copies appearing 
on page 


Examination of statistical methods : 

Brownlee K A: A review of "Smoking and Health". J Am St at 
Assoc 60: 722-739, 1965. 353 (a) 

Saiger G L: A critique on the report of the Surgeon General's 
advisory committee on smoking and health. Bull Int Stat Inst 
41: 856-860, 1966. 357 (a) 

Sterling T D: A review of the claim that excess morbidity and 
disability can be ascribed to smoking'. J Am Stat Assoc 

66: 251-257, 1971. 461 (a) 

Oster K A: Prevention of atherosclerosis: Fact or fiction? 

Med Counterpoint 4: 13-27, 1972. 344 (a) 

Examination of epidemiologic and experimental data: 


Cohen J and Heimann R K: Heavy smokers with low mortality. 

Ind Med Surg 31: 115-120, 1962. 352 (a) 


Hutchison G B: The nature of epidemiologic evidence: Smoking 
and health. Bull N Y Acad Med 44: 1471-1475, 1968. 355 (a). 

Seltzer C C: An evaluation of the effect of smoking, on coronary 
heart disease. JAMA 203: 193-200, 1968. 382 (a) 


Seltzer C C: The effect of cigarette smoking on coronary heart 
disease. Arch Environ Health 20: 418-423, 1970. 425 (a) 
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ANONYMOUS: Smoking, JAMA 186: 32-33, 1963. 

ANONYMOUS: Bulletin on tobacco. N Engl J Med 268: 1087, 1963. 

ANONYMOUS: The Canadian Medical Association brie: to the National 
Conference on Smoking and Health, Ottawa. 89: I'154-1156, 1963. 

ANONYMOUS: The Association presents its views about smoking. 

Coll Health . 14: 2-3, i 960 : 

ANONYMOUS: Studies broaden data on smoking and health. JAMA 
210: 1377-1378, 1967. 

ANONYMOUS: Cigarette consumption down slightly after five years of smoking 
debate, JAMA 207: 475-47b* 1969. 
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ANONYMOUS: The longshoreman^ life. Lancet 2: 87, 1970. 
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ANONYMOUS: Cigarettes and heart disease. N Engl J Med 284: 1384, 1971. 
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1284-1285, 1965. 
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BERKSON J: Statistics and tobacco. JAMA 172: 967-969, 1960i 

BOURKE G J; The opinions of some medical students on smoking, career,, 
and fluoridation. J Ir Med Assoc 154-156, 19 

BRASS A: Tobacco and health. Report of Scottsdale Research Conference. 

■ JAMA 213: 1879-1880, 1970. 

BROWN R C: Manifestations of atherosclerosis, JAMA 222: 488, 1972. 

BROWNLEE K A: A review of "Smoking and Health J Am Statist Assoc 

60: 722-739, 1965. " 

CHEDD G and STUBBS P: Smoking may not cause coronaries. New Scientist 
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XIV. COMMENTARY ON US PUBLIC HEALTH PUBLICATIONS 


After the text of this review article was completed, the seven volumes 
relating to "Smoking and Health" issued by the Surgeon General was examined. 
The pages relating; to cardiovascular disease are reproduced on yellow paper 
and commentaries appear on the succeeding pages. It can be noted that 
there are differences in interpretation of the state of knowledge at the time the 
Surgeon General's Reports appeared in 1964, 1967, 1968, 1969, 1971, 1972, 
and 1973. 


Commentary starts 
on page 


1964 The Health Consequence of Smoking pp. 315-334 348 

1967 Smoking and Health pp. 45-86 356 

1968 Smoking and Health pp. 15 — 61 372 

1969 Smoking and Health pp. 9-134 394 

1971 Smoking and Health pp. 15-134 __ 405 

1972 Smoking and Health pp. 11-34 460 

1973 Smoking and Health (draft available) 471 
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Chapter 11 


1964 Page 349 


INTRODUCTION 

It has been isuggo ltd I repeatedly smnkiuir may have adver*e e0ect a on 
the cardiovascular *v«t.’in. Kvvetitiy. -tiniiei ii(:!u:::e cn’upvof have 

shown that .civarotte smokers ut i>arH«ubr arc more m-aiie to «lir-* carlv of 
cert.aii> carJiuiva«ciilaT ti.i-tmi.-r* than non- .vino her*. Chief innumi; dis¬ 
orders is C'»roi;ary.artrrv t^i-r-a-fv ani lit*' pr*'-< rn cii.t'ter d.-als: with 

this Subject. 1 he chapter brains vtiiii u -.mnim.irv ol:tiifornuii</ti about the 
>CUtc effect* of smoking on the caniinvj.-cular swUm. This is fiillawn! tw a 
brief account oficorursarv ji-ca-.;: iis frmuci.cy in different! kinds.of people, 
and the rnany fa«tor> known or tnnciciiit lo jile-.i the iihelihnvJ oi its develop¬ 
ment The aim here is not to. review i-rificail v nur knowledge of coronary 
disease, but only, tn .give hatkcr'iund for ui .it iVilvws. Next :is summarized 
the information currently available from *!adv of larpe pnpidJition groups 
on the #s*oeiation of C!"ar«;te sir.ok.irc with;,i.n increased tendency to have 
coronary disease*. Ti:i**rc. twlows a brief iii->-,i«Mon of : amnikinc and non- 
coronary carriiovascuiar Finn-Jv, there is a- short irevrcw.nf e-.idence 

-»elitir>r to the question ofiuiicthcr.ci-jrclteiimokers may. as a group,, differ 
from non-smokers in wav* no*. cau«~ri by srv'ki.nrr itself. Mortality ratios 
jhuwiug tire association L-tween rirareiic smoking and deaths from card to* 
vascular diicase. : e?peciaiiy coronary dt^ea-e. do nt>L indicate Ui:e mairniauiie 
of the bur Jin.. This cam be Latter appreciated! from; consideration oi the 
foUlov.ir.jt: facts: cardiovascular disease dealt.,. 1 . 0 w totalIrrmre than 700.000 
annually in the Lniled States. Of these more than fitiOAiCO 'wereduc to heart 
disease, with .more than iSOu-O jO due to arteriosclerotic heart disease includ¬ 
ing coronary disease. The remain ire approximately 4Q.000 were ascribed 
to disease of other parts of thlc rardiova^cidJir sv-ictn. Deaths front lung 
cancer total lappruxirnatvly S'JJOGQ. A mortality ratio of 1.7 for coronary, 
heart dUrase among cigarette smokers m tiie seven prospective studies repre¬ 
sents from 32.:9 percent : to 51 i7 percent of ail,excess deaths, w(areas die 
much higher lung cancer mortality ratio .of iO.o from the same studies repre¬ 
sents otii»- 135 percent:to* 21.0 percent!of total excess deaths (Chapter 3, 
T.Lles 19, 25). 


PERTINENT PHARMACOLOGY 

The acute cardiovascuhir effects of smokir? in .man and experimental ani- 
naU are like those cau‘cJ by nicotine aione. A smoker who.inhales gets 
isaally 1-2 iisg of nicotine from a cigarette i 50.57).. 

Love concent rations oi: rientire stimulate sympathetic ganglia, and high 
aonccnltations paralyze them. Parasympathetic ganglia respond in the same 
aay l>ut arc less sensitive. Nicotine can also hive a svmi*Jthomimctic effect 
hr causing the discharge of norepinephrine and epinephrine from chromaffin 
Cells in various tissues, mciudih™ heart, veneis, and skin iP;.19, 11). lr»avidl J 
tion, nicotine produces ejects n:tle\ly by stimulating the chcmoreccplors of 
the carotid and .aortic, bodies.. When nicotine is given intrav emoudv in in¬ 
creasing doses to dors or cuts the first etTcel#. at about I ; micros ram kg body 
xreigMj arc iserea;«cd bnathmc and sympathetic stimulation, with predomi¬ 
nant! vasoconstriction; curdijr acceleration, and rise in blood pressure, re¬ 
sulting ftam*limulition ofitile aortic and carotid bodies I 17). Doses of 4 
to 8 niicrogranis- kg can eliminate pulmonary. and coronary chcmorcth-xes: 
which produce opposite effect*. If ail Ihc-e receptors arc inactivated, much 
hirher do*c» are ncevU-d i to evv.Ue.the carumvj-cuiar effect* of svnmathictic. 
stimulation, prcsunirtvi» thrmirh. action on vyjrv-.nhrtic gan.-lia orcHromafTin 
tissue. Intravenous jdmirvi-rr.’uon «>f. mriilij-c in tin: exia-rimcntal animal 
causes a discharge of; enin-rnwrine. tfom the acrenai medulla, anil in man 
heavy cigarette smoking produces an increased urinary; excretion of 
catecholamines <&h 

SrnokiiiiT 1-2 1 cigarettes causes in most; pcr«ons. both smokers and non- 
tmolcrs, in ,iticrci«e in rc-iin? heart r ite of 15--2-5 hbats per minute, a rise 
ill blood pressure oi K*-2i>r:m!l 2 *y-!«iic and 5-15 mmHt:-diastolic 176^ Tr,, 
85, C6), and an increase in cardiac output ofiahoct 0.5 11 nun/sq^ni (751. 
There is a decrease in dlritai blood flow' and * ror>e., V rnt dfnn in linger and 
toe temperature 1 31. 73. K’3i. The df-cr-a-e in .peripheral Iblondif.-'w-frHirh 
eormaily; fdltiiws i-mokir a does nut:occur in:a «vmpaliirclomirod hnvb.,m- 
dicat ire tbit th.: ctT< rt h uudiated primari’v bv*. the svmp.ithvue nervnua; 
ejrstem rather than through the. rcli!-a*c.of CJtccnoi.mvincs from,nth.rr sites,or 
the direct efTi vt of nienMne uiwm the smootn mu-de of! this blond 1 ve-scis 
themselves (103). IUravenous nicotine, and probably cirarrltc smokmii; as 
well, can produce a slight transitory incr-M-c in tile blood lliow to rcstiner calf 
muscle (79). 


9. Cum, Ji lf. Action of nicotine on the hicart. Ann N Y Acad Sci 90: 
70-73, 1900. 

10. Burn, J. II., Leach, Eh II., Rand, M. Jj, Thompson, J. W. Peripheral 
effects of nicotine and acctvkhoiine.reserr.biing those of sympathetic 
• . stimulation. J Phvsibl 1-J8; 332-352. 1039, 

11- Burn, J. Hi, Rand, M. J. Action of nicotine on the heart. Brit Med! 
J It 137-139, 1958. 


17. Comroe. J. 1U Jr. The pharmacological! actions of nicotine. Ann 
N Y Acad Sci 90 : 48-51. 1%0. 

81. SUvette, If., Larson^ P. S... Haag. II. B. Action of nicotinemd Itct Lirr-n- 
smoking on the adrenal medulli. Arch Intern Med 107: 9l5-'r.l. 
19Ch 

99. 7* jii>, l). 1 T. The etfert of i nicotine a Mid smoking « 

epinephrine., Ann N Y Acad Sci 99: 74-80.. 1 '** 

85. Simon,,O. L M™,. A. Tho .c„,c ,««, „( ch „. jn . a „ . 

”""■5 «««. Ann ,V V Aca.l Sci ■«: U9-| :j ji,’” 

86. Simon. D. L., tihruiT.,A. Circulatory,ylicct* of pipe and n:jr smuk- 

ing. Amcr J Med Sci 2 11: 22-30. 1901. 

31. Freund, J_ Ward, C.i 1 he acute elite,l of cigarette smoking on itc rtiei- 
tai circuit ion in health and disease. Ann JV Y' A<:ad !Sci ( >): D5— 1 0 1.. 
I960. 

103. Wood, J. F.. EfTvct ot smokins on tnc pcripncral circuJ ition m rria- 
tidn to envirotuiiicnfal temperature. Ann N Y Acad ?ci 90: 114-1 111., 

79. Rottcrutein. I! , Peirce, C„ Rus*. E-, FcidLf,,D.', M.sntturwctv. H- 
fnfli(e**ce of nicotine on-the blood Ihvw oflrri-lin": ‘ki lcl.il'm« l , !<• an«l 
of the digits in normal subject*. A'nriN Y Acad Set ‘H>: j. 

I960. 


\v 7S. Reganj T. J., lMI.-ms. !!. K., fling, fl. J Fff' Ct of ci-xn tic «nt.-Vir- 
on rornnary. rirruhttidir ami r.vi.lU'* work, in prtirm* ««-■)■• -*r!* fi**- 
•clciotic coronary; di«cj«Ci. Ann N Y; Acad Sei vd: llk*-|:.9, I 'i-uj 
•n 76. UchJt.r, K., .Kollij C. Ml. Ilffcvt mil snimking on iltie t.i'tn*" ‘‘I *uj :r 
• and gre*-or aiimiit-s,. Cirralation 2J: 22h!.“, I'JiX 
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1964 Page 349 (a) 


This section on pharmacology of nicotine is so brief that it does 
not do justice to the considerable amount of information available in 1964. 
The opening paragraph cites (57) Larson, Haig and Silvette (1961) which is 
the most extensive monograph on Tobacco. The cardiovascular effects 
of nicotine are discussed! in pages 14 to 232, and the relation of tobacco 
to cardiovascular disease in pages 653 to 686. However, the monograph 
is mentioned only in reference to the amount of nicotine absorbed. 
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In the dap, niciitino and ncari'lle sminkk* cause an lnrrr.isr in coronary 
flow is [to? Mood Iprcvtucr, cardiac output. and lirarlwnrk imerej-e (3l)j 53)., 
These effects rcsniuMe those of epinephrine. Nicotine has Ko n found I to 
csu*e a transient H, crease sn cardur uxvpru utilii.tinn followed |i» a s (i.ht 
ir.erea*e (53)1 Relatively little informationi i* available about tin: elievt 
of imohing on coronary Mood liiow in niaru In normal iMibjrct* it is re« 
jotted that ci;rarrlii' jnwkini pmdiros am early, increase m coronary. flow 
as heart work iiirrfQ'O, but [here is 1 itlN* change in oxvcon utilization bv 
tiie nmucariliuM l2i., With ronlimiicil ‘\ICjiU state'’ MimMii; tins coronary 
Howard cardiaci oxvgrn utili/afior. are ni.iiiitjiirteu! at the resting level! in 
both normal suPjecfe: and! person* with coronarv. heart: disease. J..>nitc in* 
creased b.ood ij»r«->sure, heart rate, and In art : work; (7-11. A larger experi¬ 
ence must be 'par lien d inthix tic-hf (before 'tatctucnits about trie acute effects 1 
of smoking on iihc human coronary circulation cam be made writ It assurance. 
Tlx atherosclerotic rabh't: heart: iikie tho moriT:.il! rabbit'h.eart. shows art 
initial drop in coronary tlnw on adniiir.xiraitoti of nicotine. but (iciiiiinsEratcs 
leas of * s‘jbw.*Tucnt increase above.tiie resting UvcbJoes the normal 
heart (97). These effects are said to be equivalent to ttoue produced by 
norepinephrine in doses one-lmm a» targe, as the nicotine dose. 

Little or no chart-? i.u the electrocardiogram oi most normal persons or 
cardiac {clients except for anitncrea?e in,rat?; is produced bv smolunx or 
Ly the intravenous injection of a.n enuivai-ntdow o: nicotine (32, 93). Ih, 
some persons there ii a slight depression ci the S-T scrrmeRtianol a fiatterinz 
cf 1-2 inn in the T wav- oi the limb leads. Th-e changes are not like 
those associated with myocardial ischemia. Rarely in persons with true 
injina, an attack of pain is precipitated by smexisr. An i’d-defired svn, 
prome consisting of chest pain, pali:ati.o:t, and shortness ot breath,; known 
U* “tobacco angina'', his.then c-ericed asx-cturring in smokers who do 
Jnot have organic heart uistfasc.,but it is-rarefy diagnosed today (73. C2U 
Txtrasystolcs ar.d other card:aci arrhythmias have been reported to be caused 
by smoking, but suchicases appear to be unusual. 

The ballistocaircinzram obtained from a high 1 -frequency table is some* 
times -chanced by smoking a cirarette from a normal pattern to one said to 
be typical of coronary disease f 78. 91.).. This phenomenon is rare in healthy, 
persons beldw aO, becomes increasingly common, with advancing yearn in 
apparently l.eahhy persons, but is oorticuiarlv prene to occur at any age in 
persons with actual'coronary.disease. The eEecrhas been u-eti as a ‘Stress 
test” to help uncover coronary disease, but ni;e positive enc negative results 
are common. The ba:iistocardioeraphie changes on smoking have been 
variously interpreted as , resulting from impaired i cypcardiii; contractility 
(78), from changes in the peripneral circulilion (32), or from uncertain 
causes related to the phvsicaPproperties of the high-frequency, table as well 
as changes in lh* circulation. 

Cigarette smoking causes an,increase in the concentration of «erum-free 
fatty acids in,man, (59), .apparently, mediaEed bv stimulation of the sympa¬ 
thetic rervoTi* sy-.:*™. (5l)i Ai?U*>u-!t •,..-?!»*.-f 
phrine to dogs over. many.hours can produce substantial ircre-ises in serum 
elilolesterol, phospholipids, and triglycerides, such an effect not yelbeen 
reported from r.icotire or trbacco smoke: ( 4-3, S2) v 

The clitting time of the blood can be decreased 50 percent or more in ex¬ 
perimental a.iimaU by stimulation■ of the sympathetic nervous system or oy 
administration of epinephrine (12. 13, 14), but attempts to Citnonstrate; that 
cigarette smoking alters the clotting properties of the blood in man have been 
unsuccessful! 115, C2). A decrease in platelet survival in .vivo Has been found 
after smoking (63). Cigarette smokers have been reported to show substan¬ 
tial decreases in hematocrit; hemoglobin, ar.d piaidet counts after abstinence 
of 1-2 weeks f25'f but hemoglobin concentrations are alike in smokers and 
non-smokers of the same population croua f VI. 

Attempts have been made to inriurp atiiicrosclcr«*is m rals by the chronic 
administration of'nicotine for E.eriuMs uq> to a year withouti*ucce*s (93ll 

Tobacco ha* antigenic properties <2*?. 13). Rati can,be scfi*i:izert to to¬ 
bacco extracts hv intraperiir.rx'al inieetion. Ch**r a. iHird ofismoklerj. demon- 
itr&te a pt>*itive **in: tried : ate v skin reaction to isurh extracts while onlv.about 
10% of non-smokers are sahiito give positive ic-ls. The presence ofserum 
teagins in por-on* with lyxitiie rkinile ts has l-vcn di-mons:r.xt«-tl hr-passive 
Irar.sfrr techniques- f’er^nns: with tiirc-n;b''anxiuiv obliterans ai-d 1 smokers 
with; occlusive v.vscularidi?.' i*<? of «tiicr tvp. s are said Ito a much higher 

incidence of positive skm tests than h-uinSv smokers.. The cardiovascular 
diseases whichi have b'xii related to •wi-vkine; h.vwcver. do not; in, fcneral 

iwemblc tliloyj usually ascribed to an ti;ir::uinc mechanism. 

• In m,«n and! e\p*'rjrn,rntal anint.iiv : snir-Lina or the injection ofinicotine 
causes increased secretion of anumurrtic hormmie. The. rcn-itl cfliects of 
this are ea-dU d-rri'imst ruble hut the <;na:uUlv:Oif hormone secreted !in reppon*- 
to iraoking iv proi-ahfy too .small to have; sizntiieu»l v aveuiar efTccH 117i),. 

In suuiiirwrv* thie aeutu rjirdiova^rular rtTn-u of Mru.kinz and I if mentijie 
closely rcscrrhlc liiio*-? of sy til pall icitic --tiuiiul.it inn. an»i la. a 010 * 1.1 era Hie: 
extent!are mediated hv excitation of tlx *vTvpaih.-:ic nt rvmis sv-lcm. No 
■dJitic-nal or iirii.iuc. cjiiImv .wtilnr c(T- ct- hivcf ern .!i-r*nrt-!lr:ileil uki. h. in 
the light of mar prc^-nt iM -Icr'tandin:?. .«>’'■ ;n hki. H t«. acemu-t :f*»r the nl-.fvid 
association of cigarette -mokinz with an incr.-ascilI inculcate u( enronary 
disease. 
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The information on the effect of smoking on coronary blood flow in 
man was sufficient to show that there was no harmful influence. The 
conclusions of (2) Barger on et all , 1957 and (74) Regan e t al ., 1961 

were similar to those obtained by six groups of investigators administering 
nicotine in dogs (see page 270), At the time Bargerson et al, and 
Regan et al . 1961 completed their experiments, their conclusions were 
accepted because the nitrous oxide technique was the only means of 
measuring coronary blood flow and myocardial metabolism in man. The 
observations by Regan et al 1961 have not been disproven by subsequent 
reports. The Discussion quoted from the article is as follows: 


Discussion 

The experimental conditions of stn 
were limits! to evaluation of the sustain . 
••fleets of cigarette smoking upon the m; 
rardiuni of man aftyr^the peripheral hem 
• dynamic changes had b»rome well establish- 
Consequently. interpretation of the data ca 
not be applied without: reservation to T. 
acute changes occurring immediately a:: 
the onset of smoking, which may well be 
qualitatively different. 0 If one assumes, how- 
ever, that nicotine is. the principal pharma¬ 
cologic agent in tobacco smoke, then the effects 
of intracorocary infusion of this substance 
are of some interest. In the intact dog it 
has not been found to modify coronary blood 
flow when injected into the anterior dt^scend¬ 
ing artery, despite substantial increase in 
myocardial contractility.* Left coronary per¬ 
fusion with nicotine also has failed to increase 
flow in the atherosclerotic rabbit heart, despite 
cardiac acceleration and enhance! contract¬ 
ility. 10 These studies, in which different 
methods of determining coronary flow have 
been employed, tend to reduce the possibility 
that these results in man reprint an artifact 
of the nitrous oxide method. 

Augmentation of coronary b!«K*l may 

usually b» anticipated when there is. an In¬ 
crease in heart rate, systemic arterial pres¬ 
sure, cardiac output, and lfcft ventricular 
work. In thismanner, the apparently greater 
oxygen requirement of the myocardium would 
be* severed. Failure to find such increases 
of myocardial blood flow and oxygen con¬ 
sumption in the coronary subjects during 
cigarette smoking may plausibly be related 
to°the “fixed coronary resistance" alleged to 
{! exist in such patients. 11 That the abnormal 
coronarv vasculature is not respousiole be¬ 
comes apparent from the: similar response 
in the subjects without evidence of coronary 


disease. In view of the evidence that ventric¬ 
ular contraction acts to impede coronary flow 
within the left ventricular wall, 1 - the en¬ 
hanced ventricular contractility as reflected 
by left heart work may have produced such 
an effect This view is difficult to accept, since 
the failure of coronary flow to meet the need 
for greater oxygen usage should be assoc i * .4 
with augmented oxygen extraction. 

Although many of the effects of smoking 
and nicotine infusion mimic those of cate¬ 
cholamine administration, 6 an evaluation of 
endogenous catechols in plasma in response 
to smoking too small to affect the coronary 
vasculature appears unlikely. On the contrary, 
small graded doses of catecholamine induce 
chajigos in coronary' flow before increments 
in rate and pressure. 13 Another humoral agent 
possibly released during smoking is anti¬ 
diuretic hormone. 3 Its potent corouary vaso¬ 
constrictor properties raise the possibility 
that any undesirable effects of smoking could 
be effected through its activity. Even though! 
the plasma levels of vasopressin probably are 
not sufficient significantly to restrict coronary 
blood flow per sc, the lack of increased flow 
despite increments of rate and pressure may 
represent a restrictive effect of low hormone 
concentration upon the response to these stim¬ 
uli of coronary vasodilatation. 

It would appear that an enhanced ratio of 
left ventricular work to oxygen uptake may¬ 
be maintained for some timewithout cardiac 
dysfunction. Such is the ease in animals with 
chronic complete heart bhx-k 11 or in thoe 
subjected to expansion of intravascular vol¬ 
ume. 13 Such disproportion in corouary sub¬ 
jects, however, if large enough, could pre¬ 
sumably produce ischemia symptoms. This, 
circumstance, as suggested by this study,, 
would appear to bean uncommon occurrence. 1 * 
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Tobacco angina* In 1963, Oram and Sowton reviewed the literature 
and his experiences on tobacco angina. Although the condition is rare, its 
occurrence has been ignored in prospective and clinical studies of angina 
pectoris. The subject is discussed in pages 15 to 18. Since the article 
does not appear in the 1964 or subsequent reports, the summary is 
reproduced below: 


Surr.mcsy 

The term tobacco angina cjs previously used has become meaningless, snd 
covers at least Ere separate syndromes to which we hare drawn attention. 
A definition of tobacco anriha is offered-. 

. Angina as a result of smoking is a real entity, but rare. Including our three 
patients, only 17 convincing examples, confirmed electrocardiographicalir, Iutb 
been recorded. The commonest type occurs in patients who already have typical 
HeberdenVangina due to coronary disease and precipitated by the more usual 
causes. A very rare type is that occurring in apparently healthy yountr people 
in whom electrocardiographic changes characteristic cf coronary insufficiency 
appear within a few seconds of smoking a cigarette, accompanied or unaccom¬ 
panied by cardiac pain, but in whom the electrocardiographic changes and pain 
arc said not to be induced by other causes such as exertion, emotion, and cold 
Wo feel it is likely that follow-up studies of these rare patients might later 
reveal coronary disease. 

It is important when searching for patients suffering from tobacco angina to 
investigate them not only while they are smoking, but after smoking followed 
by exercise, and after exercise folio wed by smelting, otherwise examples will be 
missed. Of 309 smokers with angina questioned concerning the possible role 
of cigarette smoking in causing cardiac pain, 20 claimed to have angina oa 
tmokirtg. These were re-examined clinically, and electrocardiograms were taken 
*t rest, after smoking, after smoking followed by exercise, and after exercise 
followed by smoking. Only two examples of genuine tobacco angina were found 
by thi3 means. ; 

Our three patients had ischaemic heart disease with chest pain, and electro¬ 
cardiographic evidence of coronary insufficiency wa3 produced by exercise and 
by smoking cigarettes or cigars. No significant change in blood-pressure accom¬ 
panied the cardiac pain and electrocardiographic changes which resulted from 
smoking. These effects induced by smoking were invariably accompanied by 
tachycardia, but were not secondary to tachycardia as induced by intravenous 
Atropine. 

Neither rmoking herbal cigarettes nor the intravenous injection of normal 
saline induced angina or electrocardiagraphic changes. 

The most satisfactory explanation of the cardiac pain and electrocardiographic 
changes appears to be that nicotine gives rise to coronary insufficiency not by 
coronary vasoconstriction as previously supposed but bv coronary vasodilata¬ 
tion. In spite of this vasodilatation the blood supply to the myocardium becomes 
Insufficient because of the concomitant increase in cardiac work, resulting from 
an increased cardiac rate, rise in blood-pressure, or both. Possibly also the 
liberation of catechol amines has a deleterious effect on the metabolism of the 

myocardium. 


Source: https://www.lndusfrydocuments.ucsf.edu/docs/jslkOdOO 
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Tobacco angina. In 1963, Oram and Sow ton reviewed the literature 
and his experiences on tobacco angina. Although the condition is rare, its 
occurrence has been ignored in prospective and clinical studies of angina 
pectoris. The subject is discussed in pages 15' to 18. Since the article 
does not appear in the 1964 or subsequent reports, the summary is 
reproduced below: 


Summery 

The term tobacco anmfla as previously med baa become meaningless, *nd 
" __ Kate drawn attention. 


me term tofcacco ancma m - , * _ 

covers at hast five teparata syndromes to which we have drawn attentio 

A definition of tobacco a nr-* 




Angina as a resuh of smoking is a real entity, but rare. Including our 
patients, only IT convincing examples, confirmed electrocardiographicallv, Kitb 
been recorded. The commonest type occurs in patients who already havetypical 
Hebcrden’s angina due to coronary dLsease and precipitated by the more usual 
causes. A very rare type is that occurring in apparently healthy young people 
in whom electrocxrdiocxaphic changes characteristic of coronary insufhciency 
tppear within a few seconds of smoking a cigarette, accompanied or unaccom¬ 
panied by cardiac pain, but in whom the electrocardiographic changes and pain 
fffl said not to be induced by other causes such as exertion, emotion, and cold. 
Wo feel it is likely that follow-up studies of these rare patients might lata 
reveal coronary disease. 

It is important when searching,for patients suffering from tobacco angina to 
investigate them not only while they axe smoking, but after smoking followed 
by exercke, and after exercise followed by smoking, otherwise examples will be 
missed. Of 309 smokers with angina questioned concerning the possible role 
of cigarette smoking in causing cardiac pain, 20 claimed to have angina ca 
tmoldng. These were re-examined clinically, and electrocardiograms were taken 
fct rest, after smoking, after smoking followed by exercise, and after exercise 
followed by smoking. Only two examples of genuine tobacco angina were found 
by this means. 

Our three patients had ischaemic heart disease with chest pain, and electro¬ 
cardiographic evidence of coronary insufficiency wa 3 produced by exercise and 
by smoking cigarettes or cigars. No significant chance in blood-pressure accom¬ 
panied the cardiac pain ana electrocardiographic changes which resulted from 
tracking. These effects induced by smoking were invariably accompanied b 7 
tachycardia, but were not secondary to tachycardia a 5 induced by intravenous 
atropine. 

Neither rmoking herbal cigarettes nor the intravenous injection of normal 
taline induced angina or eIectrocardiagraphic changes. 

Them C3 1 satisfactory explanation of the cardiac pain and electrocardiographic 
changes appears to be that nicotine giver rise to coronary insumciency not bj 
coronary vasoconstriction as previously supposed but by coronary vasodilata¬ 
tion. In spite of this vasodilatation the blood supply to the myocardium becomes 
insufficient because of the concomitant increase in cardiac work, resulting from 
tn increased cardiac rate, rise in blood-pressure, or both. Possibly also the 
liberation of catechol amines baa a deleterious effect on the metabolism of the 


myocardium. 
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The YmodH^tition results from liberation of catechol amines from stores in 
or near the blcwd-vessel walls, including the caromania tissue along the coronary 
▼easels thcmseltea. Catechol amines cannot be liberated as a result of stimula¬ 
tion of rynpathetic ganglia by nicotine, astho blood level of nicotine attained 
dry smoking is too low for this purpose. It La, however, sulhcient to liberate 
catecnol amines from blood-vessel walls. 

The explanation of the rarity of tobacco aneirua ia not clear. Presumably 
£ few individuals axe in some way hypersensitive. The investigation of *kin 
sensitivity to tobacco should be made by using fractionated extracts of 
tobacco smoke rather than extracts of tobacco itself. We have been unable to 
demonstrate any sensitivity to either. 

To test the theory that release of catechol amines by nicotine leads to tobacco 
angina, ve tried six drugs which might be expected to block the nicotine effect, 
and four which might be expected to aggravate it. The former group consisted 
of dihydroergotamine, antiserotonin, reserpine, hydrocortisone, guanethidine, 
and methyl dopa, while the latter comprised serotonin and three monoamine 
oxidase inhibitors. The results are given in detail. Surprisingly, the monoamine 
oxidase inhibitors had 1 a protective effect in all three patients. None of these 
drugs blocked the effect of exercise. 

Our results support the belief, previously based on animal experiments, that 
nicotine exerts an action like that of the sympathetic stimulants because it 
liberates noradrenaline. 

If it is thought by the patient that his angina is induced more easily during 
the time he is smoking, he should be persuaded to abstain for one month, and 
the electrocardiogram should then be repeated. If clinical improvement ia 
reported and the height of the T wavo has also improved, ho ehould bo per¬ 
manently discouraged from smoking. 

Indiscriminate advice against smoking, as far as angina is concerned, is not 
justified* and each patient needs individual assessment. 


^Source: https:/7www.in ustrydocuments.ucsf.edu/docs/jslK0000 
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cenhkal.oi:ski:vations-ox , coi:o\aky-iikai:t DISEASE. 

Heart disease »« the most convnmm CRUse.of death 1 in our population, *nd 
coronary is (!■— c^irtriinni'-t variety <.f f.if.ll heart i!i««\i-e I '9V. In 

IC'jI there were 1.7dL'.22 d-aths from all cjti>rs in the United Stall-*. Heart 
disease deaths rumherrij fin3..191 of which 5u2:351 were dire to > arterio¬ 
sclerotic heart iIi-c.iNe. 

The disorder con»i-(v of ob‘EriKtiun ,or narrowing ol thcirnrotury arteries, 
redyeing the st:n|i i> to title: heart nm-clc. The unrivillinr eau-te <«i:thc 
obstruction,]* coronary alii>rrv-clrrnti«. inti an atrule coronary- vrlerv nedu< 
•ion,is often, caused hv tin* formation of a.i-itood ciotin.a di«M#etl artery. 
The eenmuin mmrif<'<Utiort< nf coronary distrait*, 3 re ans'ina pectoris; recur¬ 
rent brief-attacks ofirj;r^| pain caused bv ir uiinpiate blond supply to. the 
heart muscle; ntvueardinl infarction. or nerro-i* of a portion.oi the:heart 
muscle due to acute |n-< uf ]•;>.& J supply; roir.'estivc Heart failure.,a chronic 
state caused by iiiai.iUtv nUtiic heart, tb put.'.i>:e;inur:i MJ»ni to satt-fvthc 
demands of thie Lodv,: and tu.ulcn death rcsu;:isi^ from cardiac standii 1 ior 
ventricular fibrillation. 

There ore considerable differences in the prevalence of coronary heart 
disease in different Countries; ami often in different -ethnic anti v,ci«.-.ecoaornte 
groups nidi in a particular country 140. o2 i . Tin: reported d+at:i rate of 
arteriosclerotic heart :d: j ej‘e. which is primarily coronary disease. jv hi-alier 
in tnc L'niicd States than in o'!hc,r countries. itisaUo quiitchian ,in New 
Zealand, Australia, Soutlr .A frica. Canaria, a:ui iPm!inti. antiiiiiuaeraScax hich 
in Great Britain.. 1 in: ,«:cu‘<h rate in Norway. .'nflrn, a:.d I Jeimiark is roughly 
half that in the hian di.-aih rate countries iil5i.. The death rate iiii Japan 
appears to hr: about one-siufi that in the Unitt 1 itales. ahltourii [arsons of 
Japanese origin litine in tiie United States are. said I to Have a death rate ^ 
•imilar to that of the general jioMiilaltoiii of li.i. country, (52 il 

Because of chanfiii:: diagnostic shiili and revisions in i nomenclature^of 
disease, it is difficult' to die:certain:of title.in im. id wire of coronary • 
disease in the Unit'd States over the past few decades, hut there is a general 
Opinion that the incidence is increasing in this country and in England, 
particularly in the yojnrer male croup fS9, 02, 65, 831. In 1953 the 
mott; !itv rale from artcri.i>sclerotic hear; disease was reported : to:bt about 240 
per, IOO.OjO. Although thij is an increase of'mure. than 5'Mc over the rare 
in 1940, it has been.climated that fees than i59c of the increase represented 
• real change in incidence of: the disease, the remainder depending upon 
changes in diagnosis. in nomenclature arid in: tiie are of tiie population ii591.. 
Since 1955 tliic. death. rate front crarur.arv, disease iIPC -1201 anjlfrom 
arteriosclerotic and dorer.cratise heart disease (iiC-4-0 and 422 j has con¬ 
tinued to increase: cru-huffy. I h lOCt) the ace-adju-led death rate ironi 420 
and 422was 336 per I ■»: »JLH„3 for white male* and 16!) ton white female* 155>. 

Althourh the basic cause or causes of coronary heart disease are obscure, 
certain factors'other than isinokinc arc know n or tliuumt to predispose to the 
condition or to be associated ! w»tn an increas.-d incidence. 

The incidence of coronary.heart disease ir. nr.cn under 45 is about 5 times 
as great as that in women l Valle 1):. 15. 20. 39, 62); In both sexes the inci¬ 
dence increases with advancing years;. After the. menopause the incidence 
increases rapidly, in wo mien, and atlage. KUlthie dcatii rate# from icoronary 
disease are about the sane tor the two sexes. Coronary thrombosis pla>* a 
relatively more important rule in precipitating myocardial: infarction iti young 
men than it doc? id o!d. men ■ l IOj i. In studies of l.ir"e population groups 
coronary disease has been associated with elevation of Itiie serum cholesterol, 
hypertension; and niarkvd overweight | [9; 20. 21. 36.49, 59;62).. 
r Some individual characteristics have hi-ren said to.be associated with coro¬ 
nary disea-e. Thire i* a significant familial lend-rcv to develop it G36, 69, 
Cl, 95). Pefsons with a n.-rson-orphic cnn'litution are said to he.more vul¬ 
nerable than rndnniorphs jnti cc:»['n<nrr>Tis t.iO; o2. ."5i. A coronarv-pronc 
personal ly has hiecn n>--crir:-*ii as ih«: aarressive. competitive person who takes 
on too many; jobs. fV'-’Hls deadlines, aim is obsessed I by. the lack of adequate 
-time for the performance of hiis work: 133, 3 l, 55); 


Table li— Dcuih raia p/r IQO.QHQ ftom arierhicltrotie cruf ■ dtztnerative 
huart dii<as€* by jr* and age. L'fitted States, J'JJS-fjQ 


Afe Cr»uf»: 

Ui«kr 35-... 

35-41--- 

M.!/» 

3.3 

- 90.2 

Fetualcv 

1.2 

18.3 

Roth S'ics 
2.2 
513 

55-64____ 

_ 92B.S 

314 5 

610.2 

65-74 _ 

_ 2129.2 

11,, 12.0 

154)9.5 

75 or over___ 

•InrM-k fbC eumhi-rs 420: *«4 

. 4765.1 

3733.4 

4179.7 

Source: WHO Epidrmiolo,picat *nd \ il*i $*oti«lic» 
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Some of the articles cited in this page discuss the interrelationship 
between smoking, and other risk factors. One example is {'81) Russek and 
Zohman, who described hereditary predisposition as well as other risk 
factors in coronary heart disease of young adults. Although smoking was 
prevalent in the coronary group, it appeared to the authors tO' be an 
indication of heightened emotional tension rather than a predisposing or 
causative factor in coronary heart disease. 


tobacco. Prior to the attack W< of 
;thc coronarv patients indulged regu- 
Jarly in the use of tobacco, while 107 
were either nonsmokers or participated 
on rare occasions. Among controls* on 
the other hand; 627 were habituated 
while 35 7 smoked occasional I v nr not 
at all. Heavy smokers were aLo found 
to be far more frequent in the-coronary, 
group. Thus, 707 of their number had 
smoked at least 30 cigarets p t dav 
prior to their attack as cornp.n- .1 with 
only 3.57 in the contra test grou;:.. Trtfse 
observations indicate, therefor, that 
smoking was not only more p' valent 
in the coronary group but a a that 
the coronary patients who had nolrd 
were more heavily addicted to * be use 
of tobacco. Nevertheless, it is n * clear 
from these findings whether 'otinc 
is it predisposing factor in c -inap- 
heart disease or whether its m j fre¬ 
quent and excessive use among unrig 

tatn!iil.‘t*« merely a reflection of the 
| Kl! t|if, uni emotional tension so prev¬ 
alent among them. 


Source: https://www.industrydocuments.ucsf.edu/docs/jslkOOOO 
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Certain' occupation* have. Iwn *aid partiruhirlv to favor the development 
of coronary di'VJ*e, ti*►«-aI»1 y those wlvo-ii Laturc rewpiJUMbtlitv and *tress 

(31, "1. 37), and I w-la'i lr .ire *edvmjry in nattit* t7ts, 1 .V!j 72. 1 

have mot fmiml ihal't-xrcutivrs art more prone 10 rnrmurv d beetle than Non¬ 
executive |M»r>u(m< i. : I'hvMii.iiis have tern i*.iij In have .Vnr 4 turn* a* much 
coronary dl.-ease a* fanner* or laborer* i37>. .mu} general practitioner* to 
K*VC 3 times as nut. Ii 0 * UvrinnloIrvrHts liMi. Occupation* involving nvti'-n 
physical activity arr viui la be protective 1 U5, ,67, ; 77). Giiv life h.is been 
•aid to lo more 1 v J‘'Ocijl«-f I with rotoiury rlivi.t; th.iM suburban li;fe.. 
and men who ilrwr mi'f*" lii .111 l-.oi' O j ve-ir M'lain-d. in disc studv, more 
prone to tlit'dl.-ej'i - th.ur lho«c who demo i«r-^ toil. 

It has been wid.iy hold,, and occa ilnnicJJ that a diet Kish in 

saturated (at j»rr.to the devcit'pfnc'it nficoronary J.Immsc : 53. 

CO, 81). A correhiiion!between the national incidence 01 coronary disease: 
and the farcer.tiff «'f iMod caloric* available as suin,ru:<.d (at has been re* 
ported omiing thos«-> nur.trie* foriVvhiHi ]v t iiiat<!■ evi-t i4:*i, 11in<(rent 
ehele-tcrol trncilt*' ri-c whi n saturated fat j> addriilto the diet i .uitti it falls 
significantly when imsuiuralei (at.is ?d.-tilL-tej 1 56l. Rih.ts .-i*.j:h-rn «U 2 - 
gestcu that pcr.cr.it iivernulrilioR. rat!.:er than excess saturated tat urctiis- 
pcses to coronary •h-e.i'-v umthe grou:::;:? tl.r.t the correiition ot Cutuiianr 
disease with total avai.jt>!« raiurie* or surar consumption per capita is as 
good as that for t': “cr:taze of calorics in ta;;i ii'.*0 1 _ 

lu general.. it is apparent that miutiuic rersor.ai and environmental factors 
can markedly a fie I the; incidence of coronary dLeosc, 

SMOKINi: AND CORONARY 11 CART DISEASE: 


O' 


Over the last two deoadcs a considerable number ofi epidarmidoiic studies 
cn different pout; Lit fa ns, employing different techniques.,have -hown with 
rcmaiksble cur.ii fti: a significant relationship between cigarette smokiiiq 

and an increased i d< alh rate from coronarv heart disease in males, par¬ 
ticularly during middle life. There • has • been little dir*oMtinz evidence. 
The association of t oror.arv disease with: the use.of tobacco in other forms 
has not been striki***- The documentation,for these statements is given in 
the faliowiisj: para^rsphs. Particularly important: is the information in 
Chapter 3,Mortalilv. 

English el j’l i 7l») found I the incidence of coronary disease in molt 
patients at die Mav**.Clinic about 3 limes:greater in cigarrtte -miukers than 
in non-smokers in the 4;_fa59 year ace ranee, but. foundilittle relation to 
smoking above 69. Russek (ill 1 reported a sirniUr relationship, but less 
striking, in young men'with .coronary; disease. MnU *<4nin a studv. of 
reported mortciiiv ><< a Cihcimnii population found that heavy smokers 
in the 30-59 year me ur.ee had twice as hijli.a death rate from coronary 
disease as nom-sme-kers. Male Seventh 1 Dav Adventist*, who are non- 
smokers, were found by. Vymder and Lemon . • 101 1 in a ■ study based: on 
hospital admission* to have sign inccndy less coronarv disease and to de¬ 
velop it later iiii Id* than the general maichospital population. Haag 

• nd Ilanmer 1 371: u p«>rtcd that.enipiovees in tiie tobacco industry:, who 
tend'to smoke hi-.i» »*>..had ia lower d^alh rate: for cartliova'duiJir di*ease 
than thlc general {.-►pulatiou in.tiiicif trci.-uraphitr region, hut no r<pift »a§ 
made of mortalilv «.■!'<••» within the tirbacrw-iworkcr croup, divided by snmk- 
ing habits. The •stn-ly; has Leen criti' i/eu on tuis and ot'A-r.grounds 4 lint 

Larcescale prosir^ tive studies of m«<rt.i!.iiv in Hr it :*ti piiiv shiatis ( Doil 

tnd Hill, 21), ... Status males 50-69 n-cruiled by. vnluntcrr workers 

(Hamniiond and Hern. 37. 39.'40. -,2’ and Life. Insurance p’vlievholdiirs 
(Dorn, 23 J haw confirmed itiie a>?ru iatmn of death from .coronary disease 
withiciparettc iiiic-kisiz;, in the UritHhi.study; a ‘trn-wi*e asinriation w:as 
found! l elwecn the ar.:ou«vt of tobacco c. ir.ajinwl mot entirely, ciearcttrsi: 
tr.d tJ.q mortality-fh.ri coronarv .ii-cv^e.. “the a-sociation occurred in the 
35-Slvear jp: rariEC, but mot in otJi.r r»t-n. Hammond'and I Horn b*u:ta 

• similar pradi-d r :i.vtion-fiin between coronarv dcatirt and cie:arelte srnoSc- 
jn®. the death rat-: being more than (■.•■as: crcat' in men . who smoked 
over 4 pack a .day. a* in nori-«m<i»kerj. M--n w.hn had Islopp";! smoking f««r 
more than a vear at thc *tart o( the study: had a coronary; d»*aih rate lower 
than those wlia ronliniicd. 

Studies on special ?rout>.» of men. such as |on?‘hmrenirn I DuccMev et alj 
3) members of a fraternal I order t Spain and a than. .791 an<l! indu-trial 
employees 1 rani et al..THi wi,i. h. m;tiie litter t«o msut.rrs. inrorporated 
clinical coronarv iii^ea^c. as well a^ coronarv. drathls. aUo have shown a 
tclatioM-hip b!« twvt n curnairy di>ea*'- and >nokinr. Tiie-rt'!a!mn»htp was 
closer for men under 51 than tor. oidcr, men.: ami closer for myocardial 
infarcts and death tii u* t'»r asietna {*•* t«>ris l 7i>, . 

The long term i:^r<>'|« elive ‘fuller o£ cardtova-cular di.-c,ivc ■ in Frandnq- 
ham (16) anJiiiit AliunvilH whi. b have. tVatured-a |>.iu.-t.ikina «-arrn at 
regular interval- b-r clinical iniiiifc-t.iti..i,* of di«.'a*e. have, on po-dins tbe 
data (Hoyle et alj. 2!l 4i.imi a thr.-niohi' isnrrca-c in' lire ii.rr.unce 
of rvvocaniiai inf ant-on and enmn.irv •i<-;tns in nm-n who jre K'-avy; ri«- 
fctttf. swiokcr*. av * "mp 1 r* «i' In non <is\ Af. r<, and rirat: smokers, anil 

furmeficigarette «"r.>kefv. In the ;.!•!• I d. ta the invi.b-»n-> : nf aticina per- 

(oris did I not show. a : si-mficaril as-wci.illnn' witli: cizircuc Mit-iiiii:. The 
lack of this jMrii<nt.ir r»-l ilinn+lvip had b**.-n sujqi-vtcd ointtie lta-ts of 
clinical experience » White. an»l idtaihcr. 10J». 
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When selected groups are examined, there is no relationship between 
cigarette smoking and an increased death rate from coronary heart disease. 
The report by Cohen and Heimann (1962) is a good example. It is reproduced' 
in its entirety. 


Cohen J and Heimann R K: Heavy smokers with low mortality. Ind Med Surg 

31: 1 15- 120, 1962. -“ 


T his paper extends mortality rates of cigarette 
division employees of The American Tobacco 
Company to cover the period 1957-1060: Previous 
mortality studies of the same population were 
made by Dorn and Baum of the National Insti¬ 
tutes of Health; embracing. October, 1946, 
through 1952, 1 and by Haag and Ilanmer, for 
the years 1953 through 1956.- An intensive in¬ 
vestigation of this pGpuutcionfs smokiincr habits 
was made in 1956 by Finkner et all 3 of the In¬ 
stitute of Statistics of the University of North 
Carolina. 

The 1957-1960 data confirm the findings of 
DormKaunr and Haag-Hanmer that the age-, 
color-, and sex-adjusted: mortality rate for all 
causes, for cancer, for respiratory cancer, and 
for cardiovascular disease in this population are 
average or lower than average when compared 
with the general population rates. 

The significance of this finding relates to 
the determinations of Finkner et ah, 3 who 
found that the population under study had a 
markedly higher percentage of regular cigarette 
smokers than the general U. S* population. Fink- 
ners study also indicated that the percentage 
of these factory employees consuming upwards 
of 20 cigarettes daily was twice that in the 
general population^ 

This series of studies thus establishes a dis¬ 
tinctly heavier-than-average smoking population 
which has, over a period of 14*7 years, mani¬ 
fested fewer deaths of all kinds, and fewer deaths 
from cancer, lung cancer, and 1 heart disease, than 
the expectancy for an average population of its 
age, sex, and racial composition^ These results are 

Dr. Cohen is also consultant to the Department of Research 
and Development of the American Tobacco Company. 


in direct opposition to the hypothesis that ciga¬ 
rette smoking per se causes higher mortality 
rates generally and for lung cancer and/or heart 
disease. 

The three consecutive longevity investigations 
covered 70,532, 45,455 and 41,967 person-years 
respectively, or a total of 157.954. The average 
size of the population during the 171 months 
under study was slightly over 11,000. 

Mortality Rates for 1957 through 1960 

Table I compares the observed deaths in the 
population studied with the expected 1 number 
based on age-sex-color-specific death rates for 
the general U. S. population. This table and the 
method of its calculation are patterned: after 
those published by Dorn-Baum and Haag-Han¬ 
mer. 


Table I. 

Observed and F.xpectfd Number of Deaths from 


Specified Causes Among 

Full-Time and 

Retired 

Employees of Cigarette 

Plants 

AND STE 

M MERIES 

of the American 

Tobacco 

Company 

January 1957 — 

Deceme 

zr 19-30 



Expected. Observed 



No. of 

No. of Observed to 

Cause 

Deaths 

Deaths Expected 

All cause* 

425 

325 

76ft 

Cancer — alt forma 




(140-205) 

75 

n 

63ft 

Cancer — respiratory 




system (160-164) 

14 

6 

43ft 

Cancer of bronchus and 




trachea, and of luns: 




Specified as primary 




(1G2) 

7 

0 

0 

Cardiovascular (.40.0*463) 

150 

154 

86ft 

Coronary* aiseasc ( 420) 

116 

100 

86ft 

NOTE:: Numbers in parentr.e^es ar*» cau 

?e-of-d*aih 

cateiTorioa 

of Seventh Revision 

of The International List, as 

used in Vital Star .it 

:•<?# of 1'he 

£/. S. 



\ 

> 
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Table I indicates that the observed number 
of deaths during the 1057-1000 period! was 70^ 

I of the number that would be expected to occur 
in an>averago U. S. population similarly stratified 
as to age, sex, and color. The number of cancer, 
deaths, was'63fc of the expectancy. Respiratory 
cancer deaths were -JO ( c of the expectancy, car¬ 
diovascular deaths SO r ' c of the expectancy, and 
i coronary deaths S6 r c of the expectancy. No 
• deaths from primary lung cancer occurred, dur- 
i ing this period, although an 1 expectancy of 
. seven such deaths was derived 1 fronu vital statist 
; tics for the U. S. as a whole. 


o 


-^-Previous McrteWly, Rotes for the Same Population 

. Similar percentages of observed?to-expected 
V deaths in the several! classifications were 
observed by Dorn-Baum for the period October 
_194G-1952 and by Haag-Kanmer for 1953-1956*: 
Percentages of observed-to-expected deaths cov¬ 
ering the results or all three studies as well as 
the complete time span of 14 1 4 years are ar¬ 
rayed in Tabid II. Allowing; for the random 
fluctuation in the number of particular causes 
of death'that is observed in most populatiomsub- 
groups, and especially for those causes from which 
the number of deaths is small (e.g., respiratory 
cancer), the results of the three investigations, 
show internal: consistency. Except for the afore¬ 
mentioned cause involving few deaths. the per¬ 
centages from one study to the next show no 
radical variation., The over-all percentages in 
Column 4, Table II, characterizing the observed- 
to-expected ratio for the several cause cate¬ 
gories during: the entire 14)4 year period, fall 
within a range of nine percentage points. Ob- 
jserved deaths ranged from 70 r c to 79*r of the 
expectancy for alllcauses, for cancer, for respira¬ 
tory cancer, for cardiovascular and for coronary 
disease. 

Since Dorn-Baum did not compute a separate 
expectancy category for primary lung cancer as 
distinct from*the general category of respiratory 
cancer both primary and secondary,, this cate¬ 
gory does not appear in Table IH. In the two 


c- 


Tacle II. 

Pehcentace of Observed. TO' Expected Deaths in 
Tiiuee Successive Studies of Full-Tike: and 
I lETiKLn Employhf.s of Ciu.vnk.TTF; Plants 
and Stemmehies of The American 
Tobacco Company 



Dorn- 
Bium 
(Oct- S.‘j46- 

IW2)i 

Haae- 

H.inmcr 

m- 

Is JO' > : 

<11937- 
10**01 

TplJ 

Period 

<Oct. 

ico*>>: 

All e»u.<s» 



Tfi.fl 

Tl'V 

Cinerr - a!)' fi*rnr!* 

7 3 Vi 

~»"o 

63V- 

'•Kc 

Cancer - r«*>i*tr;i;i«.ry M3trm 

Si'.i' ( 

loo-i 

4*~e 

7:tV* 

CirJt(n.t,(W:tr 

fiTV* 

7U' r 


Tsr* 

Coronary 3 > 

icy* 


* r t r- 0 

?!><> 


latter studies covering eight years, foi v deaths 
from this cause were recorded, representing 36'; 
of the normal expectancy of 11. 

Smoking Habits of the Population uncer Study 

As previously reported by Finkner et al., th« 
proportion of regular cigarette smokers among 
the tobacco employees studied was much greater 
than that in the general U. S. population. Among 
white males, 77.2 r 7 of the tobacco employees 
were regular cigarette smokers, compared with 
49.9 f c for the general U. S. population; for 
nonwhite males, S4.1 r 7 compared with' 43.4 r c ; 
for white females,,44.4 f c compared wuhi23.6' £ ; 
and for nonwhite females, 01.7 r c compared!with 
22.9 

The tobacco employee population alhO'included 1 
a considerably higher percentage of smokers 
consuming more than 20 cigarettes daily than 
the general U. S. population. Among white males, 
o2.S* c of the tobacco employees smoked more 
than 20 cigarettes a day as against. 13*3 V for 
the general 1 U. S. population. Non white males 
among, the tobacco employees included lG.5*c 
smoking more than 20 cigarettes a day as against 
G.9 f f in the general U. S. population. For white 
females the proportion was G,9*c among tobacco 
emplbyees as. against 2. V r c in. the general popu¬ 
lation,and for. nonwhile females 4.0'<- as against 
I.7 f o. In each category, the proportion of tobacco 
workers smoking more than 20 cigarettes a day 
is of the order of two and a half times that of 
the comparable segment of the U. S. population. 

Methodolbgy 

In all three mortality studies, observed!deaths 
were tabulated! from reports of the Metropolitan 
Life Insurance Company, which underwrites in¬ 
surance policies on all employees of the group 
studied, including those on leave, those retired 
for disability, and those retired for age. Death 
rates for the general U. S. population; were com¬ 
puted! by dividin g total I deaths, as reported iii 
Vital Statistics - of - the V. S*, Yohune II* by the 
population, estimates issued by the Bureau of 
the Census for July 1 of each year (Series 
P-25) A 

For the 1957-19G0 period' rates for the year 
195S were used to compute expectancies for 1957 
and 1958, and rates for the year 1959 were used 
to compute expectancies; for 1939 and 1960- 
Rates were computed separately for male white, 
male nonwhiie, female white; and female non¬ 
white, and for all the age groups 15,24; 25-34.,35* 
44, *15-51, 55-G1, G5-74, 73 and over. There rates 
were applied to the number of person-years of 
exposure ih uadi age, color,, and sox category of 
the population under study. The roster of em¬ 
ployees (including retired employees and those 
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leave) was taken ns of July 1 in. each year. 
Expectancies, throughout 1 were calculated for 
each single year and summed for the period 
studied. 

Measurement of the subject population's smok¬ 
ing habits by Finkr.er et al. was methodological¬ 
ly similar. Independent investigators recorded 
individual smoking histories and classified thorn 
by age, sex, color, and rate o: cigarette consump¬ 
tion. These were ranged'against the correspond¬ 
ing findings for the general population of lias 
U. S. by subgroup, as reported by Haenszel, 
Shimkin, and' Mi’.lbr of the If. S. Department 
of Health, Education and Welfare, 0 based on a 
Census Bureau study. 

The above procedure follows.that'of Haag and 
Hanmer, who compared employee smoking habits 
with those of the U. S. population and,employee 
mortality rates with those of the L\ S. popula¬ 
tion, both stratified bv age, sex. andi color. 

No sampling or estimating was involved in 
any of these studies. Smoking habits: were 
measured by applying pretested procedures in¬ 
dividually to virtually, every member of the 
population under study iOSil r r ). Data on age* 
color, sex, and mortality were available for each 
individual' member of tlie population and were 
summed as above described: 

Characteristics of the Population 

The population under study was that defined 
by Dorn and Baum of the National Institutes of 
Health. It consists of full-time employees in- 
factories and leaf departments or The American 
Tobacco Company in Virginia, North Carolina; 
and Kentucky. Turnover in this employes group 
is negligible. On July 11 19G0j. approximately 
G6'c of the population had' service records of 
ten years or more, and 20 f c had service record* 
of 25 years or more. Qm August 1, 1053; 4 S'c 
had been'employed ten or more years, and KKc, 
25 or more years. 

As reported' by Dorn' and Baum, employees 
who are unable to work eventually are carried on 
the payroll as on leave without pay but remain 
covered by insurance so that, they remain' part 
of the population lor purposes of these studies. 
Retired employees retain insurance coverage and 
also are incllidedl 

Thus the population is a coherent group for 
purposes of mortality, investigation., The degree 
of this coherence is indicated by its average age, 
which incroar-ed almost precisely three years 
between July 1. If57, and July 1, IfGG— front 
42.S years to 45.7- years. respectively;, 

White males accounted lor -lSXo.to 4G7c of the 
population-during.-this period, those percentages 
being minimum and maximum.,Males white and 
nonwhitc accounted'for 57', t to Gl^c of the sub¬ 


ject population. Men over 45 accounted for'317c 
of the employee group on July l, 10GQ. 

Comment 

The health history of this:population of heavy- 
smoking tobacco: company employees tends to 
disprove the hypothesis that cigarette smoking 
causes higher mortality, from alb causes, from 
cancer, from lung cancer, or from heart disease. 
This, interpretation is. strengthened by the fol¬ 
lowing data of observation: 

1. The substantial degree to which the 
studied population's, cigarette consumption 
exceeds the national average: In the per¬ 
centage smoking more than 20 cigarettes 
daily, the Finkncr study group recorded 
the ratio as 2:1 or more in every subgroup' 
and in virtually every age group. In, view 
of the population’s vocational interest iii the 
product it manufactures, and the provision 
of a free package of cigarettes each work¬ 
ing day, this characteristic of the group 
studied is not astonishing. 

2. The unusually stable nature of this 
employee group, as indicated under “Chaiv 
acteristics of the Population'” above: Sta¬ 
bility of the population for purposes, of 
these studies is also insured by the fact that 
employees on' leave, retired tor disability, 
or retired! for aye, continue to be covered 
under the group insurance plan. These em¬ 
ployees or former employees were included 
on the July 1 rosters used 1 to compute ex¬ 
pected deaths; and actual deaths among 
them were reported by the Metropolitan' 
Life Insurance Company. 

3. The extended nature of the mortality 
research, covering a continuous time span 
of 14 U years. 

4. The consistently lower-than-average 
mortality of the studied population! for each 
of tho three mortality studies tTable II). 

5. The consistency of the degree to which 
this mortality for the entire 14 l V year 
period is lower than the national rate, as 
between the various causes of deaths tTa- 
ble II, Column 4):. 

Other Statistical Studies 

A number o? studies, of which those of Doll- 
Hill 7 and! Hammond-Honr are representative, 
have yieUlt-dl ^statistical association in individual* 
between*cigarette smoking and higher■ mortality 
rates. Other studies,, including Easuott, Dean, 
and the: present study, have shown- no such> as¬ 
sociation. A mi in hen of di>;inctions may be noted! 
in connection 1 with the diametric' opposition' be¬ 
tween the results of the two groups of Mtndies. 
Statistical association studies of the Hum- 
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mond-llornj DoII-Hil! type compute expected 
deaths on the basis of mortality raLes shown by 
professed nonsmokers. The professed nonsmoker 
is taken as the norm or “average” against which 
various types of smokers are compared. This 
raises two questions: (1)' whether those smoki¬ 
er* who manifest higher mortality rates do so 
as a direct result of the eifects of smoking, or 
whether the smoking habits of some of these 
higher-mortality smokers are diagnostic of 
other factors that.predispose to shorter life, and 
(2) whether the professed nonsmoker with his 
low mortality rate can be taken as a norm. ; 

Tho former question cannot be answered from 
the statistics themselves, since this would! re¬ 
quire that ail relevant or predisposing factors 
other than'smoking be held constant. No attempt 
was made i:n the DoH-diiM. Hammond-Horn, or 
their counterpart studies to do this, since all 
relevant factors affecting mortality- and. or can¬ 
cer mortality are not known, and since some of 
the suspected' factors — previous medical his¬ 
tory, genotypic differences, constitutional pre¬ 
disposition, exposure to various environmental 
agents, “rate of living,” the “stress” factor, etc. 
— are difficult if not impossible to reduce to 
mathematical terms, evem if they could be gath¬ 
ered for populations large enough fOr statistical 
study. 

Touching on the latter question, Berkson* has 
noted that 

. . . persons, who are notismokers, or rela¬ 
tively light smokers, are of constitutional 
type that is biologically disposed to self- 
protective habits. . . . It is not implausible 
that they should 1 be^ on the average, rela¬ 
tively longevous, and this implies that the 
death rates generally in this segment of the 
population will be relatively low. 

The extent of this difference between death 
rates of professed nonsmokers and average U. S. 
citizens was indicated by Kammond-Iloni, who 
computed mortality fares of 777, 1.233, 1,731, 
and 3,230 per 100,000: fur nonsmoking white 
males in'their 30-34,. 55-50, 60-64 and 05-69 age 
groups, compared with rates of 1.-1C0, 2,210,, 
3,402, and 4,305 per 100.000 lor white males of 
the same age groups iir the general! population; 
These mortality differences between the professed I 
nonsmoker and the “average” white male reported! 
by Hammond-1 lorn wore great — 85V, TGCc, 
913c and 49 r c ., Shouid Berksonls characteriza¬ 
tion of nonsmokers be correct even for a num¬ 
ber of persons in that category,; the Hammond- 
Horn interpretation' that cigarette smokers incur 
“excess” mortality rates becomes meaningless. 
That is; the association. their data shewed re¬ 
flects only the choice of an abnormally longevous 
group as a criterion of what is “normal.” The 


same would be true of a number of other statisti¬ 
cal association studies patterned on the Doll, 
Hill model. 

The imlUence of this choice of criterion o n , 
their final- calculations is evident from Harm 
mond-Horn's own comparison' of death' rates 
among, their “heavy cigarette smokers” with 
death' rates among: U. S. white males generally. 
In a 20^month period these rates were 1,222; 
2,140; 2,707i;; and 3;S56 per 100,000 for "heavy, 
cigarette smokers” against 1,233; 2,006; 2,901; 
and 4,354 per 100,000 tor U. S', white males in 
the four age groups. These rates hardly difTier. 
In a subsequent 24-month period' the “heavy 
cigarette smokers” showed slightly higher death 
rates than the L\ S. average; 

Apart from the question whether nonsmokerx 
constitute a valid criterion of “normal” mors 
tality — and Hammond-Horn’s figures strikingly 
suggest they do not — a basic dirlerenoc exists 
between the two types of studies mentioned! 
Those patterned after the Doil-Hiil model (in¬ 
cluding Hammond-HOrnp attempt a correlation, 
between mortality rates and smoking habits in 
individuals. This requires the assumption' that 
no unmeasured other factors exist that, might 
account for or explain any correlation that is 
found. The number of such factors investigated, 
alone or in conjunction' with smoking habits, is 
thus far small! — the so-called “urban factor" 
(assumed by some to be air pollution):, certain 
special! occupational exposures, and ! alcohol! con¬ 
sumption. 

By contrast, studies of population subgroups 
including this series, those by KastcotU 10 and 
that by Dean, 11 deal with mortality rates and 
smoking; habits of groups. Dbamcompared!native 
white male South Africans with British male 
immigrant's to South Africa' 45-64 years of age. 
Between 1947 and 1956 the death rate from 
lung cancer among tlie former was 50 per 100,- 
000, and among the latter, 112. At the same 
time, white South Africans are among the 
world's heaviest cigarette consumers, with a per 
capita usage reported 6S f c above that in the 
United Kingdom in 1950 and 40 r f higher than 
the U. IC. figure in 1935. Dean'found urban resi¬ 
dence to correlate with' lung cancer incidence 
among South African whites, and concluded 
that “bronchial carcinoma must result from the 
total effect of genetic and! environmental fac¬ 
tors."* 

•Dean later ffailverrt: smakirvff hiab'it Jit* for about b'ilf: 
lunp enneer rt*4itn» in h:i% L'>tnc thr-ie and a act of 

matchiM ; “conirnti" — <UviiS. from ot ru-r, c\\u ii-.,— h«. t-sLi-n.iU-i 
mortnlity. ratri by. are cn-m-*. by- country: of orjitm. by njrai- 
urb.nn rt-.k<U*nce. by, vocci('.iilonii air pollution, and' by rate of 

Tho i: rvialt-it relative a -'»«cration i* it h i cancer in th* - ** 

e.tinjitii Knolwil Cuiin-rv of origin i U K. %*. Union i of: S«jut« 
A'ffic-O. Out urtjn' ff.i.l, r -c. nliu ihumM c*in-i»irr.t 
Occupation: ahow-cvl na a_>,uciautm. A* to aniokniff, rural i Sootb : 
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Eastoutt found a parallel difference in lung 
cancer mortality .between immigrants from Great 
Britain to New Zealand and native-horn New 
Zealanders; at the same time tobacco consump¬ 
tion lor the two £ ran pa was observed to < be com¬ 
parable. Eastcott concluded that "Diilere trees in 
habits of tobacco-smoking are unlikely to con¬ 
tribute to this picture,’* and "The environmental ; 
factors concerned are unlikely too to be ofi a 
personal kind related to the way of life: of the: 
immigrant.” In 1DJ3, his; data* were extended I to 
cover ten years’ companion of the mortality ex¬ 
perience of 250.000 immigrants from the U. K. 
against that of 2.S00,0OJ native-born New Zea¬ 
landers. 

Neither Dean nor Enstcott nor the present 
study oilers a 1 correlation between a single fnc* 
tor and mortality rates. They merely indicate 
that the higher mortality, whether from lung 
cancer alone or from this and'other causes, does 
not associate with higher tobacco consumption. 
Rigorous interpretation of these findings as op¬ 
posing the tobacco theory does not require the 
assumption that other factors remained constant. 
Actually* the results indicated that other factors 
did not remain constant, since important death 
rate differences, were recorded despite similar or 
contrahypotheticall rates of smoking, although 
the precise identification of these other factors 
is not germane to this inquiry. 

Bearing om both types of study is the observed 
tendency of many selected population subgroups 
to manifest lower mortality rates than the popu¬ 
lation'as a whole. Hammond-Horn* for examp lb, 
estimated that "the death rate of our study 
population would!stabilize at about Sl'c to S5' f 
of the rate for white nudes in the general United 
States population/’ attributing this favorable 
comparison to selection of subjects from coun¬ 
ties with lower death rates and to "a slight de¬ 
gree of socioeconomic selection.” 

Employee-populations, such as the one studied' 
by Dorn-Haum, Haag-lfarmer and the writers, 
also represent a degree: of selectioni resulting 
from' the initial medical "screening" of appli¬ 
cants for employment. This- effect; according to 
Mamnianihilorn, "diminishes rapidly-with time, 
is relatively slight after the third year, and for 

African-lorn men >m«j*inc 1 -2■"> ciramt*-. a «liy showed lower 
luni; cancer martniiiv. r;:o. tKaOi nort-rnwrs in such t-T.K. 
locations a' LH'* rip* ■*■!■. Lar.c;i.?n;ve. S £.... Flirt and 

Cheshire. AI.ol "In Sooth .Vf.:-un rural arms the liinr can;cr 
mortality rate fo.r nu-n a.-cd ; V to M -kum wan-aery low. for 
both nnn>n»«krn jp.l nr -K-i ate ■ <m»»crv; ar.il, increased oniy; 
with hc.i\y ei.',i.re:ie ' onil 1 ' lhe. h:‘iv.* i, lunc cancer 

mortality rare* were i<-un-i wliece bv*\y- oiw.ini: was conn- 

b'ined w ith eipwsurt' to air ..utiun. I (’nt. ."■/« d. Ji. 2:loO'J, 

1061 > 

Heart's estimate* »uecot the i>i~.ib!itily tLM'Cthsove tmoklin* 
nuay ho rf:.i,cno-f.e r.fi ..ttivn fictorv f;i i-i:-: h>- ire: to Snyher 
mortality ■ r-.ttis: P.i' c.« i' ! acccuivi t*-r the a*.v»*i.ati..n* foun»l bv 
Doll'll i II i .“.nil >Lnvi.-ir -t - « -wM tv. li-le w ilh 

lh«* t'ivihf'i.r I..f io.w (.:■. I C r.iU.. (•:. r ijti-e k'loops of summers 
in Ui-an. L--> - .Cott, ami the y.ro.-vnl »tunty. 
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all practical purposes wears off within five years.** 
Although the exact duration of this screening 
effect would not be important in a study extend¬ 
ing 14^1 years; the significance of the present' 
study does not: lie in the fact that the tobacco 
employee population (like other selected groups) 
shows lower-thnmaverage mortality. Rather, it 
lies in the fact that this lower-than^avcrage mor¬ 
tality exists concurrent with a pattern of dis¬ 
tinctly heavy, smoking: and in the fact that 
respiratory, cancer mortality — alleged to be 
specifically and causally linked to cigarette con¬ 
sumption — is as much below average in this 
heavy-smoking population as is mortality from 
other causes or from: all causes. 

It has . been pointed out that, employee groups 
enjoy better-tHan-average medical care and for 
this reason are likely to manifest lower-trian- 
average mortality rates. In the first mortality 
study ini this series. Dovn-Baum noted the find¬ 
ings "are not surprising in view of the medical; 
care program provided by the company for its 
employees/" To the extent that medical care 
favorably affects the mortality rates of the em¬ 
ployee population, the postulate is denied that 
cigarette smoking: in and of itself is a major 
cause of respiratory cancer, or heart disease, or 
decreased longevity. 

The previous study in this; series- was criti¬ 
cized om several grounds by Case lJ whoj.in turn, 
was quoted by Cornfield! ct al.! rt This, criticism 
if valid, also would apply to the present report: 

1. Case questions the comparability of 
the tobacco workers with the general popu¬ 
lation in' regard to characteristics other 
than smoking: land age-sex-color, which is 
allowed for in the determination of expected 
rates). On grounds such: as these all sta¬ 
tistical! studies in this area may be called 
into question, but the present study less 
than most, since it represents a crossrsec- 
tional population with regard! to soeioeco- 
nomic-occupational levelk. Further, the 
basis, of Cage’s argument,; that mortality, 
particularly from primary lung cancer, is 
associated with ntUtv factors, calls into 
question the specificity of the tobacco hypo-* 
thesis. 

2. Chse applies a Hammond-Hom factor 
for increased! lung cancer mortality expec¬ 
tation (based on the tobacco workers’ great¬ 
er smoking: rate) of li7: to the previous 
study and arrives at am expected, number 
of lung cancer deaths of seven. He then 
demonstrates, that the sampling error of 
this study is such that 0 ; S such deaths 
could occur at the. P = .05' level, and that 
since this includes the adjusted frequency 
of seven,; the results cannot refute the 
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Hammond-Horn tobacco hypothesis. Using 
exactly this reasoning on the cumulative 
1950-10G0 results, the expected frequency 
is II (four in'1955-105(7 mid seven in the 
current period), the .05 confidence interval 
is 11 ±. 2 \' lli which provides a range of 4:4 
to 17.6. Applying the Hammond-Horn fac¬ 
tor of 1/7 to the expected value of 11 re¬ 
sults in a hypothetical expectancy of 13.7 
lung cancer deaths, a value that falls out¬ 
side and above range of the confidence in¬ 
terval. Although the writers have serious 
reservations about the procedure suggested 
by Case, its application' to the extended 
series results in a rejection of the Ham¬ 
mond-Horn ' tobacco hypothesis. 

3. The additional points mace by Case 
are hypothetical ones regarding the possible 
unrepresentativeness of the population and! 
shortness of the period studied. Data with 
regard to some of these issues were lacking 
in the Hang and Hanmer- report, but have 
been included above. They indicate that the 
representativeness of this population, and 
the length of time over which relevant data 
have now been gathered, cannot be called 
into serious question. 


on the insurance rosters make this a relatively 
stable population suitable for an extendH mor. 
tality study. The margin by which its cigarette 
consumption exceeds the L\ S. average makes it 
further suited to a test of the cigarette theory. 

Analysis of statistical association studies «t» 
which the cigarette theory is largely based in. 
dicates certain assumptions and criteria as (*, 
“normaR’ death rates which influence the final 
calculations of these studies. The validity of the** 
assumptions ar.d criteria is called into question 
by the results of this ana other studies that do 
not confirm the cigarette theory. 

The negative findings of these data with re¬ 
spect to the cigarette theory parallel and con¬ 
firm the negative findings of other extended test* 
of the same hypothesis: that of Eastcott. who 
studied cancer mortality of the entire census 
population of New. Zealand and of immigrants 
of similar stock from the If. It. over a 10-year 
period; and that of Dean, who"studied lung can¬ 
cer mortality among male white native South 
Africans and male white immigrants from the 
U- K. to South Africa, also over a 10-year period. 
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data of approximately ll.UUO employees of 
cigarette factories and stemmeries in Richmond. 
Virginia; Durham and Reidsville, North Caro¬ 
lina; Louisville, Kentucky; and other locations. 
It confirms the findings of previous studies that 
this population shows lower mortality rates for 
all causes, for cancer, for respiratory cancer, for 
heart and coronary disease, than the expectancy 
for a population of its age, sex, and color com¬ 
position based on mortality rates of the U. S- 
populution in general. For the full period studied, 
the degree to which its mortality, is lower than 
average is similar for all death causes men¬ 
tioned. Independent measurement has indicated 
that the subject population includes more thnn 
twice as many more thani 20-per-tlav cigarette 
smokers as the percentage in the general i U. S. 
population. These findings, obtained without re* 
course to sampling or estimates, are contradic¬ 
tory to the hypothesis that cigarette smoking 
perse is causally related to Increased .mortality, 
from all! causes, from respiratory tract cancer, 
or from heart disease. 

The low turnover of this employee group, and 
the inclusion of retired and; disabled personnel 
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The statistical method used in the prospective studies have been 
reviewed by Brownlee (Am Stat Assoc J 60: 722-738, 1965). This 

article is so important that it is reproduced in its entirety. 


A REVIEW OF "SMOKING AND HEALTH”*! 

K. A, Brownlee 
Uniiertily of Chicago 

A lthough there were earlier papers in the medical literature, e.g. Muller [l], 
the possibility of an association between cigarette smoking and lung 
cancer first became common knowledge among statisticians generally with 
Doll and Hill's [2] retrospective paper published in 1952. A retrospective study 
is one in which a group of, c.g,, cancer patients is classified! by their smoking 
habits, and a second group, the controls, known to not have cancer, but sampled 
from the same population as the cancer patients, is abo classified by their 
smoking habits. The resulting 2X2 table, in which in principle the two samplb 
sizes are fixed, can be tested lor independence. The evidbnee for the association 
became more convincing .with the publication m 1954 of two reports on pros¬ 
pective studies, one in. England by Doll and Ilill [3] and 1 one in the United 
States by Hammond and Horn' [4 : ]. In a prospective study, a population is 
sampled and! then each individual is classified by, c.g., his smoking habits and! 
by his experience with respect to cancer after an interval of time sufficient to 
allow a reasonable number of cases of the disease to dcvelbp. 

I have observed amongst some statisticians a wisifulness that statistics has 
not so far played a larger part in science Generally. -Since this association ho- j 
tween smoking and lung cancer, interpreted by many as one of causation, is of I 
prime importance, one might have expected it to be greeted with enthusiasm j 
and loud admiration. On ihc contrary, the comments and reactions of the sta- ; 
tistical profession have been very rcstraincdi By and large, in fact, the silence 
has been deafening. 

In 1955, Ncymau [o] pointed out a possible fallacy in retrospective studies, 
but carefully asserted in a footnote that he had no direct information on the; 
association between smoking and cancer. Incidentally, this footnote contain^ 
the curious remark: j 

“A referee warns me that! in spite oftlic hetitiousness of the figures in Tablelj 
and in spite of the emphasis on the methodological character of mv remarks.i 
the ‘tobacco people may pick up the argument and use it for publicity' 
purposes.” . 

Also in 1955, Berkson [b] and Mainland and Herrera [7] pointed out certain] 
types of bias which could affect prospective studies. | 

In 1955, Cutler [S] reviewed the literature. His overall conclusion at that 
time was "There is disagreement whether the evidence at hand warrants j 
conclusion that smoking and lung cancer arc causally related.” lie also ro> 
marked "If lung cancer should consistently occur more frequently in smoker: 
than in non-smokers, in various subgroups of the populations studied, the cas* 

• An invited rt-v*><c article, on I'SmoLicc and lIcaliK,* Hr j»ort of Or« Advi* try Ccmmitl** lo 8«n?raa Ge- 
rraluTlIJe Poblio llmllli SrfvU. S. .1 N-pnrtniCfit olilli-alth. I'duration. and U rl'krn. 1'uMlc IkulllJ Service. 
lirAiion No- Ilujj,£>u|*.riuLciuknl ul DocutiicnU, Cuvcrummi l!h»Unc O.T.cn, WtaSiiucton. D. C. 20-102. ivn, Si¬ 
lt.21. I * per. 
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for a cause-e :Tc ct re) ationsh i p willbe greatly strengthened. To refute effectively 
the hypothesis that smoking is a cause of Ring cancer would then require a 
reasonable explanation: other than causation, for the consistently observed 
association between:snicking and lung cancer.” 

In 1957, Sir Ronald Fisher [p] offered such an explanation: “that cigarette 
smoking and lung cancer, though not mutually causative, are both influenced 
by a common cause, in this ease the individual genotype.” 

Berkson in a series of papers, o.g. [10] and [ll], expressed dpubt regarding 
the demonstration of causation; He emphasized that a higher death rate was 
shown, for almost all disease*, and that if this is accepted as reflecting the excess 
deaths, due. to smoking then about 40 per cent of ail deaths among cigarette 
smokers must be attributed to their smoking. 

In 1959 Cornfield ct al [|I2] concluded that "the consistency of all the epi¬ 
demiologic and experimental evidence also supports the conclusion of a causal 
relationship (of lung cancer) with cigarette smoking, while there arc serious 
inconsistencies in reconciling the evidence with other hypotheses which have 
been advanced.” 

Of the comments of statisticians, the above seem to be among the more 
important. 

In 19G2 the Surgeon General of the Public Health Service of the U. Si Depart¬ 
ment of Health, Education, and Welfare moved to appoint a committee to 
•assess available knowledge in this area 1 [smoking vs. health] and make appro¬ 
priate recommendations" (page 7). It is stated (page S) that the function of 
this committee was to make "an objective assessment of the nature and mag¬ 
nitude of the health hazard” and' "this committee would ore dues and submit 
fo the Surgeon General a technical report containing evaluations ana com 
elusions.” However, "Recommendations for action were not to be a part” of 
the committee's responsibility. 

The formation of the committee; was a formidable operation. The Surgeon 
General met on July 24, 1902, with representatives of the American Cancer 
Society, the American College of Chest Physicians, the American Heart Asso¬ 
ciation, the American Medical Association, The Tobacco Institute, Inc., the 
Food and Drug Administration, the National Tuberculosis Association, the 
Federal Trade Commission, and the President's Office- of Science and Tech¬ 
nology. It is noteworthy that no statistical society was,represented. Also the 
list of organisations appears to bo heavily weighted towards government 
agencies and organisations largo, general, and active in public relations* and to 
lave low representation of societies with specifically scientific outlooks. The 
participants of the July 24 meeting compiled a list of 150 scientists and physi- 
jffous. This list was then screened by these participants, each'organisation 
.. ^presented having a power of veto. From the intersection of ell the sets of 
non-vetoes-(winch might, but apparently did not, have turned out.to be the 
p mpty set, though we arc not (old its size) ton were selected for the Committee. 
Of the ten, only one is listed as a statistician. Since a substantial fraction of 
He relevant issues arc statistical, one might question whether a one in ton 
representation: for statistics was sufficient. However, one further member of 
He Committee is listed as an epidemiologist. 
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The committee met for nine sessions of from two to four days between 
November 1962 and December 1963, and in addition there were “uncounted' 1 
meetings of subcommittees..The committee had the assistance of a professional 
staff of eighty with a secretarial and technical staff of hfteeni The committee 
lists 189 individuals or organisations who made "contributions.” The literature 
surveyed was enormous. A basic bibliography of more than GOGO articles from 
1200 journals up to 1969 was supplemented bv am additional 1100 t'itlbs pro¬ 
vided by the National Library of Medicine. The Report lists in the references 
to its various chapters about 900 references. Some of the individual studies 
considered were themselves enormous. For Hammond’s, latest report [13]; 
GS,11G volunteers enrolled 1,07$*S94 mervand women. 

The Report represents a tremendous sifting, by a large group, of an enormous 
literature into 3S7 pages, and this review will confine itseif to a brief summary J 
of its contents and an assessment of its major conclusions, with emphasis on 
statistical and methodological aspects. 

The front matter contains no trace of a statement of date of publication. 
The very last page (page 3S7> docs have as a footnote the notation U U. S. 
Government Printing OlTice: 1204 0-714-422” in which I presume the "lGGA” 
is the year of publication. 

Chapter 1 reviews the evolution of interest in the possible deleterious effects 
of smoking andi the procedures for the establishment of the Committee. Chapter 
2 describes the operation of the Committee through its subcommittees, con¬ 
sultants, etc. Chapter 3, “Criteria for Judgment,” discusses “the Epidemiologic 
Method.” It remarks (pages 20-21)'“Statislieal'mcthodscannot establish proof 
of a causal relationship in an association. The causal 1 significance oi an asso¬ 
ciation is a matter of judgment... To judge or evaluate the causal sig¬ 
nificance of the association^ between the attribute or agent and the disease, or 
effect upon health, a number of criteria must be utilized, no one of which is 
an all-sufficient basis for judgment. These criteria include: 

(a) The consistency of the association 

(b) The strength of the association 

. (c) The specificity of the association 

(d) The temporal relationship of the association 

(e) The coherence of the association” ** 

The Report docs not define these terms at this point, though they arc discusscc 
in pages 1S2-1S9 in connection with lung cancer. The Report does not state 
whether these arc jointly sunicienE Nor docs this discussion of “the epidemio¬ 
logic method” give any mention' of the factor of self-selection, as discussed' by 
Ycrushalmy [14], Ycrushalmy and 1 Palmer [la]. Later in the Report (page* 
1S0-1S1), there is a mention of selection bias, both by the operator of tlr 
survey and by the individual whose; cooperation is being sought. The subie- , 
quent discussion (page ISb, last paragraph)' is concerned with the results oi j 
selection of the type caused by exclusion, or decreased probability of inclusion ; 
of persons sick or about to be sick: the discussion docs not bear on the well- j 
known fact that volunteers (or equivalently,, cooperative persons) may, anc ! 
often do, differ in their disease experience. 
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Chapter 3 also Im a section on “Causality,* (pages 20-21); the essential 
' part of which appears to be “It is recognized that often the coexistence of 
fcveral factors is required for the occurrence of a 1 disease, and that one of the 
factors may play a determinant role, i.c. without it the other factors . • • are 
: impotent. .. 

The word cause is the one in general usage . . . and is capable of conveying 
the notion of a significant, effectual,, relationship between an agent and an 
associated 1 disorder or disease in the host*” 

Presumably in the lung cancer situation cause must be defined probabilisti¬ 
cally. A very over-simplified sketch might be as follows. Suppose that, each 
individual'and his circumstances and! environment can be classified dichoto- 
mously on each of n classifications, so that he is either awE\ or an E{ t an Et 
cr an Ei% etc., where E\* is the complement of E u etc. Suppose now that 

Pr{E, | E,Ei • • • J?.j ^ Pr [Bi\.EfE, • • • £.), 

where Ej • • • E k is some specified subset of conditions Z7 a ,-- * * t E m . Thenyfor 
■ that set of conditions E) • * • E* y the probability of E\ given E 7 is different 
from tlic probability of Ei givcniTi*. Since the presence or absence of E z affects 
. the. probability of Ey t it seems reasonable to say that is a cause of E j. The 
practical' significance of E» as a cause of E i will depend'on two conditions: 

(a)' If the left hand side of the above inequality,,though not exactly equal 
to the right hand side, is numerically quite close, then for that set of E'j • - • Ek 
the causative association rnav be of small oractical importance. 

(h) If t he inequality holds only for, say, one particular subset E iy ~ • • f E* t 
and for all other subsets equality holds, and'if the subset E h ■ • • , Et occurs 
m the population with low probability, then Pr{£iji7 2 j, while not strictly 
equal to Pr JZviJ r 2 # j , avi 1I be numerically close to it, and then Ei as a cau?c of 
Et may be of small practical importance. These considerations are related to 
the Committee’s responsibility for assessment of the • magnitude of the health 
hazard (page S). Further complexities arise when we distinguish between cases 
in which one of tlic required secondary conditions E y, * • • , Ek is, on'the one 
hand, presumably controllable by the individual, e.g. the eating of parsn:p3, 
or uncontrollable, c.g. the presence of some genetic property. In the latter ease, 
it further makes a difference whether the genetic property is -identifiable or 
non-identifiablc: for example, it could be brown eyes,which is the significant 
subsidiary condition and we could tell everybody with not-brown eyes it 
was safe for them to smoke. 

Chapter 4 is a set of Summaries and Conclusions. Chapter 5 gives consump¬ 
tion of tobacco products, including chewing tobacco and snuff, for the United 
States for selected years from 1000 to 19G2. Chapter G is on “Chemical and 
Physical Characteristics of Tobacco and Tobacco Smoke.” Chapter 7, “Phar¬ 
macology and Toxicology of Nicotine,” concludes that nicotine is unlikely to 
be important. 

In Chapter Save come to a discussion of tlic relationship between smoking 
and mortality. Subscmicnt chapters deal with specific groups of diseases: 

Cancer; 10, Non-Ncopiastic Respiratory Diseases; 11, Cardiovascular 
Diseases; 12, Other Conditions. Chapter 13, “Characterization of the Tobacco 
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Habit, w concludes that smoking is a hnhiiuation rather than an at/rffeffan, “since 
once established there is little tendency to increase the dose,” etc. (pace 351). 
Chapter II, “Psycho-social Aspects of Smoking,” states that “The over¬ 
whelming evidbnee points to tlio conclusion that smoking is to a large extent 
psychologically and socially determined” (page 377). The “psychologically" 
part of this conclusion is apparently based on Eysenck {1G] who found that 
cigarette smoking was positively associated! with extroversion, and that both 
non-smokers and pipe smokers (the study was made in England! so presumably , 
there were too few cigar smokers to consider) were less extroverted, | 

The evidence for the “socially” part of the conclusion scctns in its summarized 1 
form to be not very quantitative. The Report forms the conclusion'that “white 
collar professional^ manageriafand tcchnicaloccupations containdewcr smoker? 
than craftsmen, salbspersons, and laborers” (page 2G3), but does not give any 
figures. However, “As to separate class-linked variables, income does not seem 
to be related in a consistent manner to prevalence of smoking.” The He port 
finds “The relationship between smoking and education is unclear,” and “Thr 
proportion of smokers is roughly the same among whites and non-whites.* 
Men'smoke more than women,,though the discrepancy has been decreasing in 
recent years. Also, "Smoking (of any kind)i is most prevalent among the di- | 
vorccd and widowed and least among those who have never been married, 
except that among persons over 45, never married are as likely to be smoker? 
as the married” (page 3Gi). Some religions affect smoking, and the rural fair* 
population smoke lcs3 than the rural nou-farrm population^ There is little dif¬ 
ference between the latter and the urban population, Few figures arc quoted 
in this discussion, one cannot assess how important these various factors are. 

Chapter 15 deals with the morphological constitution of smokers. \Yhai 
seems the most useful information is from Seltzer [17], who' in 1912 obtained 
anthropometric measurements on 922 Harvard undergraduates and in 1950 
ascertained their smoking habits (with an SI per cent response). He found that ; 
cigarette only smokers ’were statistically Itirger in a number of anthropometric ' 
indices than 1 non-smokers, averaging 4.37 pounds.heavier, pipe only smoker 
larger still, and cigar smokers the largest!. The Report concludes, However 
•The available evidence suggests the existence of some morphological differ¬ 
ences between smokers and non-smokers, but is. too meagre to permit a con¬ 
clusion" (page 3S7). The Report docs not give reasons for declining to accept 
Seltzer’s results. 

AVe turn now to a detailed consideration of Chapters S and 9. 

Chapter S reviews the seven major prospective studies and concludes tbs* j 
the overall death rate for cigarette smokers is about 70 per cent Higher that j 
for non-smokers. For cigar and pipe smokers the effect was minor. The mor ! 
tality ratio, i,c. the ratio of the death rate for cigarette smokers to the dcntlj 
rate for non-smokers, was particularly high for certain diseases, c.g. cancer o 
the lung (10-S)bronchitis .and emphysema (G.H), etc. For coronary nrter 
disease the mortality ratio wns 1.7. It seems that for effectively all causes c 
death (even accidents, suicide, and violence) the cigarette smokers had th 
higher death rate. Though cancer of the lung had the highest mortality ratio' 
“coronary artery disease is the chief contributor to the excess number of death’ 
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of 1 cigarette smokers over non-smokers” (page 113 )l This chapter makes no 
explicit claim that cigarette smoking is the cause of the mortality ratios being 
greater than 1. 

Chapter S reaches its conclusions solely on the basis of seven prospective 
studies, presumably (though nothing is stated): for the reason that its authors 
n cre aware of the hazards in attempting to make riaorous inferences from rotro- 
fpcctive studies (possible biases in retrospective studies are discussed in 
Chapter 9, pages ISO—IS 1)- The main difficulty, it seems to me, is that it is very 
difficult to define accurately the population from which the hospital sample of, 
c.g., cancer patients has been drawn, and even more difficult to draw a sample 
of controls from that population 

In some of the prospective studies a clearly defined population existed, e.g., 
policy holders of U. S. Government Life Insurance Policies, and the intention 
was to take a 100 per cent samplb of this population, but in general for thc.se 
indies non-response averaged 32 per cent. Biases in the non-respondents could 
play havoc with inferences based on the respondents. Appendix I to Chapter 8 
considers this, and on various assumptions about the behavior of the non- 
respondents concludes that such biases;could, under rather extreme assump¬ 
tions, make an> actual mortality ratio of, for example, 4.0 be observed as 5.0; 
or an actual 7.0 be observed as 10,0. The possible effects of the non-respondents 
arc tricky, however,, as Dolffound (page 07): that for British doctors the non¬ 
respondents had a higher death rate and relatively more smokers than the 
respondents. The cross-classification is, however, not riven. 

In other prospective studies, e.g. the 1003 Hanvrucnd study, there is no 
clearly defined'population and lienee the concept 01 percentage response is im¬ 
possible to evaluate. Bins could exist in the recruitment into thcsample, but 
it is stated (page 1 SI') that its effects, if any, should decrease with time, aud 
this is not observed. Mainland and Herrera [7] had previously wondered about 
the effects of biases in studies cf this type, but the Report cites the gradual in¬ 
crease in the mortality ratio with time as weakening their criticismi The 1363 
Hammond'study specifically excluded "persons too ill to answer a questionnaire” 
(also illiterates, and persons who could not have been traced). Presumably 
these exclusions are responsible for the age adjusted death rate of the Hammond 
sample being substantially below that of U. S. males generally. In fact, for all 
seven prospective studies the samples arc healthier than U. S. males (page 95). 
This may be largely due to the probable fact that the surveys are drawn from 
relatively high socio-economic groups. In specific surveys other reasons may 
also operate. 

Kven though cancer contributes only 2G per cent to the total excess number 
of deaths of cigarette smokers, it receives the most attention in the Report, as 
Chapter 9 being 130 pages is substantially the largest. Lung cancer, which 
contributes 10 per cent to the total number of excess deaths, receives the 
greatest emphasis and; we will confine our attention accordingly. 

Chapter Ofirst reviews age-adjusted mortality rates for various countries, 
for various times (UKJO-1%0), by silo, by sex,, income class, occupation, and 
«*tlmic group. It then discusses various carcinogens, some of which arc present 
in tobacco smoke. Then- follows pages M9-J9G on lung cancer, reaching the 
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conclusion (page 1QG) “Cigarette smokingis causally related to lung cancer io 
men.” Wc will now summarise the arguments that ledi to that conclusion, 

Fages 150-101 review 20 retrospective studies andi briefly, the 7 prospective 
studies that had bcemdiscussed 1 ' in Chapter Si There follows a discussion of at¬ 
tempts to induce lung cancer w ith tobacco extracts and tobacco smoke in ex¬ 
perimental animals. These have not been, successful! However, industrial car¬ 
cinogens were effective. Another section (page 167): reports that “genetic 
factors exert a determining influence on the spontaneous development and in* 
duetionof lung tumors.in mice.” 

Pages 17o~17G discuss the correlation of national crudb male death rates for 
lung cancer with per capita consumption of cigarettes. Using a 20 year lag. : 
Doll obtained r= 0:73with 11 countries. The '’population” from which these 
11 countries were “sampled” is not dbscribcd. 

Pages 179—1$2 discuss possible biases being responsible for the observed 
association, and concludes that the observed association is real. 1 

The Report then moves to-establish the causal significance of the association, 
its arguments following the five criteria that Chapter. 3 listed as being part 
(or all?) of the “epidemiologic method.” 

(a) The first criterion is “consistency.” The 29 ; retrospective and the 7 
prospective studies all demonstrate the same association. 

(b) “The most direct measure of tire strength of the association be twees 
smoking and lung cancer is the ratio of lung cancer rates for smokers to noa- 
smokers . . . "It is high, of the order of 9 to 1. Also “Important to the strength 
as veil as to the coherence of the association is the dosc-efiect phenomenon. 
In every prospective study that provided this information, the dosc-eucct was 
apparent..." 

(c) The specificity of the association “implies the precision with which one 
component of an associated pair can be utilized to predict the occurrence a 
the other." This seems a curious use of the word: “specificity.” A more satis- 
factory definition would seem to he Yurushaimy and Palmer’s [loj “The basiii 
assumption of such a test for specificity is that if the characteristic is not relate* 
to the disease in a causal way, then the relationship should not be restricts, 
to the disease under study but should also bo present with other disease entitle? 
If the characteristic can be shown to be related only or mostly to the disca* 
undL-r study and not to many other disease entities, then our confidence tha' 
it is a cause-carrying vector for that disease is greatly increased.” 

This section of the Report discusses both these interpretations, its own cm 
Ycrushalmy and Palmer's, of “specificity." Oil the first, it comments that wit: 
diseases with mu 1 tipib causes one cannot expect high specificity in this sens 

On the second, the Report states “The number of diseases in which tt 
ratios remain significantly high, after consideration of the non-response bias 
is not great enough'to cast serious doubt on the causal hypothesis.” 

It further comments that even a single substance might cause several disease 
and a mixture of substances, such as occur im tobacco smoke, might “produc 
more than a single disease;” Tile Report concludes “Thus, it is reasonable t 
conclude tltaU the association between cigarette smoking aud iting cancer hi 
a high degree of specificity." 

i 

--- — 
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(d) The next section* “Temporal Relationship of Associated Yariablfea,* 
makes the point that people smoke and then have cancer, rather than vice 
versa* The point of course, is that if B occurs later in time than A then St 15 
difficult to maintain that B is a cause of A. This is obviously a necessary condi¬ 
tion, but not sufficient. 

(e) The:final criterion is the “Coherence of the Association* which covers & 
number of points as follows, 

(1) Tim 1 listorieal increase in: cigarette consumption is correlated with the 
historical increase in lung cancer. 

(2) The sex difference in smoking is in the same direction as the difference 
in lung cancer rates. 

(3) Page ISO reports that “although: adjustment for smoking history docs 
not equalize the urlian-rural lung cancer mortality ratio* control on the 
urban-rural residence factor nevertheless leaves a large mortality risk 
difference between smokers and non-smokers.” This seems to imply that 
correlation of residence with smoking cannot account for the observed 
association of lung cancer rate with smoking, and, vice versa, correlation 
of smoking with'residence cannot account for the observed association 
of lung cancer with residence. 

(4) A section on socio-economic differentials in lung cancer mortality re* 
marks (page 1ST) “it wilt be nevertheless noted that the professional and 
farmer and farm manager groups had higher proportions of non-smoKcrs 
among them than did the laborers and craftsmen. This finding is in the 
proper direction' for com pat ability with the socio-economic differential 
in lung, cancer mortality but the disparity does not appear to be suf¬ 
ficient to provide a satisfying correction." 

(5) This section comments on the dose-response relationship and refers to 
the muddled position with respect to inhalation. 

A section on the histopathologic evidence (page 1 SO) refers mainly to work by 
Auerbach on epithelial changes in the trachea and bronchi: 

“These changes were rarely seen among non-smokers, but increased in fre¬ 
quency and'intensity with the number of cigarettes smoked, daily by indi¬ 
viduals without cancer andi were most frequent and intense in patients dying 
of lung cancer." The opinion is expressed (page 172) “it seems probably that 
sonic of the lesions found in the tracheobronchial tree in cigarette smokers arc 
capable of developing into lung cancer.” 

It is difficult for one not a specialist.in this area to assess the significance of 
these observations. The Report concludes (page ISO) “Thus, the histopatlto 
• logic evidence derived from laboratory and clinical material support the 
cigarette smoking—long cancer hypothesis” so the Committee dbes not 
appear to regard'this time as crucial. Presumably having established to its 
satisfaction' that smoking causes lung cancer since the criteria of the “epi¬ 
demiologic methodarc allegedly satisfied, the Report in pages 190-193 dis¬ 
cusses the “Constitutional Hypothesis,” i.c. “the alternative hypothesis that 
both smoking of cigarettes and cancer of the lung have a common cause ...” 
and concludes “that genetic factors play a minor roic" (page 192). The main 
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reasons for this conclusion appear to be (a) the presumption that the genetic 
hypothesis would have to be very complicated to include the dose-response 
relationship, etc., and (by the rapid historical rise of lunc cancer. 

Finally sundry factors such as occupationalhazards, urbanization, air pollu¬ 
tion, etc., are mentioned, and 1 on page 10G the conclusion cf causality b um 
equivocally stated. 

This review has so far been largely restricted to a summarization of the rele¬ 
vant arguments leading to the above important conclusion. I w ill now discuss 
the question of whether the available evidence justifies the Report in reaching 
that conclusion. It is possible of course, for the conclusion to be in fact correct 
but for the evidence in its favor to be inadequate. We are alh familiar with the 
accused who has to be found not guilt)', because of insufficient evidence, 
thoughiwe arc personally certain of his guilt. Let us now comment on various: 
parts of the Report’s position. 

In my opinion a key factor in determining one’s opinions is one’s interpre¬ 
tation of 'Ruble 20, pages 106-1 10, which shows the mortality ratios, individu* 
ally by separate study p.nd also jointly, for 25 causes of death, ordered from ; 
cancer of lung with a total mortality ratio of 10.8, bronchitis and emphysema 
with a total mortality ratio of G.I , down to cancer of tile rectum (1.0) and cancer 
of the intestines (Oil)). The latter cause of death is the only one out of the 25 to 
6how a total mortality ratio of less than 1. The total over ail studies column 
of TaLlb 26 is rcproauced'herc as Table 1. The median of the 25 total mortality ; 
ratios is 1.5, and S arc greater than 2.0. One could adopt an extreme null hy- ! 
pothesb attitude and admit that only those causes of death for which the total 
mortality ratio was statistically significantly greater than I are genuinely asso¬ 
ciated w ith cigarette smoking;. The technical 1 details of this statistical problem 
would be difficult on account of the various ‘‘sampling 7 ’ procedures involved, 
allowances for possible biases and dependencies, the varying sample sizes, and I 
the multiplicity of the tests being made. If we take the twenty,-first cause of 
death, ‘‘accident's, suicides; and violence,” with'a total mortality ratio of 3.2, 
it is noteworthy that in each of the seven separate studies the mortality ratio 
is greater than 1. In my opinion virtually every tabulated cause of death shows 
a mortality ratio greater than 1. I do not regard even the twenty-filth cause of i 
death* cancer of the intestines, as significantly an exception to this, as if we) 
look at estimates of 25 parameters the smallest of the 25 is likely to be smaller 
than its population value, and at 0.1} it would not take much'of a sampliuz 
error to bring the ratio over 1. However, whether one feels that probably all 
25 causes of death have •mortality ratios greater than 1, or •merely-the first 21 
out of the 25, or the first 15, makes little difference in my opinion. In the dis¬ 
cussion Ii give: below, I shall use the phrase “virtually all causes of death” but 
it could be replaced by some such phrase as ‘‘21 out of 25 causes of death* 
without, changing .appreciably the import of the d iscussion. 

One’s interpretation of Table 2G determines whether one accepts the Re¬ 
port’s conclusion (page 1S5): “Thus, it is reasonable to conclude that the asso¬ 
ciation between cigarette smoking and lung cancer has a high degree d 
specificity” as, on the one hand, reasonable, or on the other hand,, as air ex¬ 
traordinary statement completely, in violation with the'facts. The Report 
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TABLE I. NUMBERS OF' EXPECTED AXD OBSERVED DEATH FOR 
SMuKERS OF CIGARETTES ONLY, AX!) MORTALITY RATIOS, 
TOTALLED OVER ALL SEVEN'RUOSPECTIVE STUDIES. TAKEN 
FROM TABLE 2G„ PACE-110, OF THE REPORT 


Cause of death 

Deaths 

Mortality 

ratio 

Expected 

Observed 

Cancer of lung 

170.3 

1 ,833 

10. S 

Bronchitis, emphysema 

SO .5 

546 

6.1 

Cancer of larynx 

14.0 

75 

5.4 

Cancer of omit cavity 

37.0 

152 

4.1 

Cancer of esophagus 

33,7 

113 

3.4 

Stomach and duodenal ulcers 

105.1 

294 

2.8 

Other circulatory diseases 

254.0 

649 

2.6 

Cirrhosis of liver 

169.2 

379 

2.2 

Cancer of bladder 

111 .G 

218 

1.9 

Coronary artery disease 

6,<30.7 

11,177 - 

1-7 

Other heart diseases 

52C.0 

80S 

1.7 

Hypertensive heart disease 

409.2 

631 

1.5 

General arteriosclerosis 

210.7 

310 

1.5 

Cancer of kidney j 

79.0 

120 

1.5 

All other cancer 

1,001.4 

1,524 

1.4 

Cancer of stomach' 

2S5.2 

413 

1.4 

InCuensa, pneumonia 

303.2 

415 

1.4 

All other causes 

1.5QS.7 

1,94c 

1.3 

Cerebral vascuihr lesions 

1,401.S 

1,844 

1.3 

Cancer of prostate 

253.0 

318 

1 .3 

Accidents, suicides, violence 

1,003.2 

1.310 

1.2 

Nephritis 

15G.4 

173 

1.1 

Rheumatic heart disease 

29010 

309 

1.1 

Cancer of rectum 

207.8 

213 

1.0 

Cancer of intestines 

422.G 

395 

.9 

All causes 

| 15,053.9 

2G .223 

1.68 


accepts "specificity” as one of the criteria of “the epidemiologic method” 
(pages 20,1S3); and in my opinion the way it claims the facts are in conformity 
with the criterion'is to flatly ignore the facts. 

In my opinion, therefore^ Table 2G raises difficulties which the Report totally 
fails to face up to. The difficulties are as follows. 

If one believes that the observed association between smoking and lung 
cancer is substantially real, and not an artefact of biased sampling, then one 
would seem required also to accept the observed association'between smoking 
and almost all 1 causes of death as substantially real. 

If one believes that the observed association between cigarette smoking and 
virtually all causes of death is substantially real; then one must take one of the 
following positions: 

■ (a) All the associations are due to causation. 

(b) Some of the associations are due to causation and others to correlations, 
concealbd or otherwise;: 

(c) All!of the associations are due to correlations, concealed or otherwise. 
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Positions (a) and (c) may present the fewest difficulties. If one adopts position 
(a), then one is under some obligation to provide hypotheses as to possible 
mechanisms, or to hold out hope that future research will provide these;hy¬ 
potheses* The difficulty with; the: smoking hypothesis; is-that it lias not really 
got to first base on even lung, cancer, Ibt aione the other 2ii causes of death, 
even though the matter has been under intensive investigation for ten years 
or more. 

The most potent carcinogen identified in'tobacco smoke is benz (a) pyrene 
(page 27} and li it is present in much larger quantity than any of the other 
carcinogens listed.” Cigar smoke has almost 4 times as much: benz (a) pvreme, 
and pipe smoke about 10 timcsias much as cigarette smoke:(page 05)!, yet pipes 
and cigars are pretty well innocent of the charge of association with lung 
cancer. (However, the Committee docs concludb that the smoking of pipes is 
causally related to cancer of the lip (page 204).) 

Apart from the above specific measurements on smoke, the difference be¬ 
tween cigarettes and cigars (and pipes)'is a puzzling feature of the indictment 
of tobacco. It could be, of course, that the variety of tobacco used differs sig¬ 
nificantly, that the tobaccos are cured differently, that cigars and pipes do 
not use cigarette paper, that possible pipes and cigars burn at lower tempera¬ 
tures, or that many cigarette smokers inhale whereas few pipe on cigar smokers 
do. But if inhalation is the crucial item, then it should show up strongly when 
cigarette smokers arc analvzcdl into inhalers and 1 non-inhalers, and as reported 
above, the present evidence c-n this point is not clear. 

As stated earlier, animal experiments to demonstrate carcinogenic effects of 
tobacco smoke have provedlunsuccessful. 

While hypotheses for a causative effect for lung cancer arc still unsatisfactory 
after a decade of research, the situation is even emptier for other diseases. 

The degree of one’s.belief in the plausibility of the smoking hypothesis thus 
is considerably affected by the extent to which one thinks it probably that 
satisfactory mechanisms will be provided to account for all, or most, of the 
diseases. 

If one adopts position (b)., then one is in the unenviable position of admitting 
that concealed'correlations account for diseases D if x-k, fc-HT, * • • , n, but arc 
not responsible for diseases D it t=l f 2, • •••■, — 1* It seems to me that once 
one admits that concealed correlations account for a substantial number of 
the observed associations, then one has to work very hard to disprove the 
hypothesis that they may account for all the observed correlations. 

The Report uses the historical correlation of rise in lung,cancer mortality 
with increase in per capita consumption,of cigarettes as one factor to support 
the coherence of the association' (page ISo). All statisticians know that the 
presence of a positive, zero, or negative correlation between two variable? 
observed over time lias been the basis of more ludicrous nonsense than gtit 
other statistical procedure. For example. : the incidence of cancer of the stomact 
has been, declining for many, years (Dorn and Cutler [18]), but only a madman 
would infer that tho increased- smoking has caused the decreased stomac: 
cancer. Incidentally, it is surprising,that the Report makes no mention, of! this 
fact in the section on stomach cancer (pages 225-229) though it is mcntioncc 
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on page 13 ji The Report omits any comment on the weakness of this item in 
its discussion of the “Coherence ol the Association” on page 185. 

Similar considerations apply to spatial correlations, which are presented on 
page 17G. 

The fact that the hypothesis that cigarette smoking is a cause of cancer 
appears by and large to be in conformity with the data, and hence that this 
hypothesis is acceptable, docs not rule out the possibility that there are other 
hypotheses also unconformity with the datai As Sir Ronald Fisher [,10] wrote 
almost thirty years ago: 

'For the logical fallacy of believing that a hypothesis has been proved to 
be true, merely because it is not contradicted by the available facts, lias no more 
right to insinuate itself in statistical than in other kinds of scientific reasoning,” 

And as Yule [20]L quoted by Irwin [£)], wrote about forty years ago: * 4 You 
can prove anything by statistics 1 is a common gibe. Its contrary is more nearly 
true—you cam never prove anything by statistics. The statistician is dealing 
with the most complex cases of multiple causation. He may show that the 
facts arc in accordance with* this hypothesis or that. Rut it is quite another 
thing to show that all other possible hypotheses arc excluded, and that the 
facts do not admit of any other interpretation than the particular one lie may 
have in mind.” 

It is not clear to me what arc the optimal, or even satisfactory, procedures for j 

inference. In the ease where there arc two competing hypotheses, one miaht 
estimate the “plausibility ratio,” analogous to the likelihood ratio, and if it is 
Very smali, «1, or very large, »1, one can reach a conclusion. If the plausibility 
ratio is in the neighborhood of 1, tlrcn no decision can be reached. One would 
further wish that if the more plausible hypothesis is chosen as a null hypothesis* 
then a test of this null hypothesis can be accepted at a large P value, for other¬ 
wise one would suspect that neither hypothesis was correct, and if the less 
plausible hypothesis is tested as a nuii hypothesis one would want to it be re¬ 
jected at a smaili P value. 

The main alternative to the smoking eauscs-oanccr hypothesis is the genetic ■ j 

hypothesis, and there arc several odd pieces of information that give plausi¬ 
bility to it. 

(1) There is some evidence that non-smokers, cigarette smokers, and pipe 
and cigar smokers are morphologically different (Chapter 15, reference to 
Seltzer [17])!. 

(2) There is some evidence that the various classes of smokers and non- 
smokers arc psychologically different (Chapter 14, reference to Eysenck [lG]). 

(3) There: is some evidence that identical twins are more alike than non- 

identical twins in their smoking habits (page 190, references to Fisher [22], 1 

Fribcrg clal [l3], and Rnaschou-Xiclson [24]).. | 

(4) “Foreign-borm migrants, to the United States as a 1 group have age- • 

adjusted death rates for cancer of the esophagus and stomach about twice those 1 

recorded for native-born white males and females,” etc., (page 134). j 

(.“>) “The several ethnic groups in the United 1 States display their own char- j 

acterislic patterns of successes and 1 deficits ih risk by site” of cancer(page 133). t 

It is true, of course, that these phenomena ((4); and (5)) could be the result I 
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of social, dietary, or other customs imported by the immigrants and main- : 
tained for one or more generations, or could bo a confounding of the'cuects of 
the environment of the region of the U. S. in which each ethnic group tended to 
settle. Thus,these phenomena can be interpreted in terms of environmental 
effects rather than' genetic effects. 

(6) Ycrushalmy [l4 j presented data strongly suggesting tit at whether or not 
the husband smokes is associated 1 with the incidence of premature births. 

(7) Hammond [l3] gives results showing marked association of death rate 
with longevity of parents and grandparents. 

On my reading, the main reasons the Report gives for rejecting the genetic 
hj'pothcsis are (l) 1 the necessary complexity of the genetic hypothesis, and 
(2) the unlikelihood that the genetic pool cam have changed sufficiently in the 
past fifty years to account for the historical rise in lung cancer rate. 

For the first difficulty,.different genotypes need' to be hypothesized for the 
various classes such as cigarette smokers, cigarette smokers who give up 
cigarette smoking, cigar smokers, etc. It seems to me that amenormous number 
of traits arc transmitted genetically, from color of skin and tendency to diabetes 
and'tendency to baldness, and'it is completely plhusible that the tendency to 
be a cigarette smoker in varying degrees, a pipe or cigar smoker, and so on 
can be carried by the genetic code. 

The second objection referred to above seoms to me to overlook a possible 
fallacy sty the interpretation cf historicalicliange in acathrates. Firstly, possibly 
part of the long term apparent rise may be an illusion' caused by fashions in 
diagnosis and 1 by improvements in diagnostic techniques. It is quite probable 
that several decades ago many eases of lung cancer would! have been diagnosed 
as tuberculosis. The Report claims (page 140) that over the shorter term, from 
1947 on, particularly for data for Connecticut and New York, the increase in 
genuine as there have been “no significant advances in diagnostic methods" 
and in these regions “a high percentage of the cases reported have microscopic 
confirmation;" This comment docs not quite bear on the point at issue. The 
suggestion of the skeptics is not that eases of tuberculosis arc now being 
falsely diagnosed as lung cancer but on the contrary that in the past cases of 
lung cancer were falsely diagnosed as tuberculosis. 

The second argument is more complex. The generation born in 1SS0 reached 
the age of 20 in 1000, and a substantial function, 24 per cent, had died by this 
time, presumably largely due to the traditional infectious diseases of childhood] 
The generation born in RJGDircaehcd the age of 20 in 1920' andia lesser fraction 
cf this generation had died by that age, namely 15 percent. Therefore, the ROOD 1 
cohort at the age of 50 represents quite a dilVerent stratum from the 1SSO cohort 
at the same age of 59, since the former includes, the “weaklings” who were 
eliminated from the latter. The relatively' lUrge number of eases of lung cancer 
observed 1 ' in the 1900 colicrt can; merely, be largely those who would not have 
survived to run the risk ofslbng cancer if they had been born 20 years earlier. 
On> this model the alibied historical! increase in rate of lung cancer can lx 
readily accounted for. The model is speculative; however. 

Rather strangely, the Report does not include in the section devoted to re¬ 
futing the constitutional hypothesis (pages 190-193) the observations by Corn 

! 
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TABLE 2 



X 

r * ! 

Sums over 

X »nd .Y* 


s 

S' 

S 

• 5- | 

S 

S' 

c 

o 

0.00-150 
0.4-1550 

0.00050 

0.04050 

O.OQ005 

0.04005 

0.00045 1 
0.44955 

0.00455 
0.40545 

0.00005 

0.49005 

Sums 

0.45000 

0,05000 i 

0.05000 

0.45000 



field 1 ct &1 [l2]i that if the mortality, ratio for smokers to non-smokers for a 
particular disease is then factor A' must be present at least k times more 
frequently amor.a; smokers than among non-smokers. The Report docs refer 
to this result, without citation of source, in the section on specificity (page ] S t), 
where its rdcvancQ escapes me. It is clear, however, that Cornfield ct al regard 
this result as one of the key arguments against the constitutional 1 hypothesis, 
as they cite it prominently in the Summary to their paper [12]: 

“The magnitude^:’ the excess lung cancer risk among cigarette smokers Ls so 
great that the results can not be interpreted as arising from an indirect associa¬ 
tion of cigarette smoking with some other agent or characteristic, since this 
hypothetical agent would have to be at least as strongly associated with lung 
cancer as cigarette use; no such agent Has been found or suggested.” 

A simple arithmetical illustration of this (mathematical), phenomenon'is de¬ 
veloped bclbw. Suppose that the population is divided 50:50into X and It 
Suppose that amongst X people the probability of being rvsmoker is 0.0 and the 
probability of getting cancer ia 0*01, andi that these probabilities are inde¬ 
pendent. Suppose further that among X* people the probability of being a 
smoker is 0.1 and the probability of getting cancer is 0.Q0I, and'that these prob¬ 
abilities arc independent. Then the resulting probabilities arc in Table 2. The 
cancer rate among smokers is 0.00155/(0,004554- 0.4 954 5 )== 0.0091 end the 
cancer rate among non-smokers is 0.00005/(0.00005-5-0.40005) “0.0019r 
the mortality ratio for cancer for smokers/non-smokers is thus G.G09I/OiGO19 
The A' rate among smokers is 0.45/(0i45-b0.05) =0.90 and among non- 
smokers is n.05/(0.05-b0:45)>0.10; the ratio for A” for snvokers/non-smokera 
is thus 0.00/0.10 = 9:0. This illustrates Cornfield’ ct r.Ts point that the 
X ratio for smokers/non-smokers must be greater than the mortality ratio for 
*mokcrs/non-smokcrs. I do not feel that the numerical values of the parameters 
inserted in this simple model are ridiculous, yet with independence of S and C 
for A' and for A v we came out with a large mortality ratio for the population as 
a whole. I do not see why the fact that the A’ ratio is larger than the mortality 
ratio is any embarrassment to live constitutional hypothesis. 

Tile Report quotes various results from Hammond’s latest report [13] which 
illustrates various phenomena -which can be attributed to various constitutional 
hypotheses,.though one could also easily construct other causal hypotheses in 
^ach case. The "effect" of the use of tranquilizers, for example is shown in 
Table 5. (All numbers quoted in Tables 3-0 arc age standardized death rates 
from all causes for males.) Recalling that this data was collected by volunteers, 

\ 

i 
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TABLE 3 


Tranquilizers 

Never smoked 
regularly 

Cigarettes 

20+ a day 

Do not use 

Use 

755 

I30S 

1501 

22S6 


TABLE 4 



Never smoked 

Cigarettes 

Fried Food 

regularly 

20+ a day 

No Fried Food Eaten 

12 OS 

2373 

Fried Food 3^4 times a wfc. 

C42 

1714 


often hi a Socialenvironment, it is probable that some tranquilizer users did 
not admit to tins ha Hit, and therefore appear in the "do not use’’ row, hence 
raisins the death rate for t his row. The real ^effect” cf tranquilizers is therefore 
probably even more dramatic than the table shows. 

Tables 4, 5, G are from Hammond; the first two arc not quoted in the Report. 
Hammond’s data also show the well known, But as far as I know, never satis^ 
factorilv explained, differences in death rates between married, single;, widowed', 
and divorced persons. It also shows a marked heraditary effect, a marked 
height effect, and a moderate education effect. Hammond docs not give cross- 
classifications, other than on smoking. 

It is noteworthy that in all the above two-way. cross-classifications, and 
others in Hammond’s- report net quoted here, the smoking category always ha* 


TABLE 5 


Sleep 

Never smoked 

Cigrvretlc* 

regularly 

20+ a day 

<5 bra. 

2029 

393C 

5 bra. 

1121 

2655 

6 bra. 

£05 

1001 

7 brs. 

C26 

142C 

8 hra. 

SIS 

1562 

9 hrs. 

067 

1729 

JO+hra. 

ISOS 

1 2694 

l' 


TABLE 6 


Exercise 

Never smoked 
regularly 

Cigarettes 

20 + a day 

None 

£34 

1416 

Slight 

579 

1347 

Moderate 

486 

1065 

Rea^y 

474 

90S 


i 
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ilic higher death rate. The Report mentions an unpublished analysis supplied 1 
to the Committee by Ipsen and Pfaclfecr. with the conclusion, "Further, the cor¬ 
relation of any of these.variables with cigarette smoking was too weak to reduce 
markedly the correlation of cigarette smoking with mortality after adjustment 
for the oihor variable.* It is a piliy that the Report docs not give any detail 
on this analysis, as it may be that rids analysis would have carried the creates! 
conviction.However,.this is speculation, and we can only judccthc Report by 
what it contains and by its references to the published 1 literature. 

One can interpret the results of Tables 3-G in various ways. The association 
with longevity of parents and grandparents probably has a genetic interpre¬ 
tation, though it is possible to interpret it environmentally: it could be that the 
grandparents settled in an environment or adopted habits and customs that 
were favorable to longevity, anti which they passed on to the later generations. 
The association with tranquilizers could be interpreted as causal, as is the 
association with cigarettes, but it appears equally pUmsihlb to hypothesize that 
the-need 1 for tranquilizers, and/or cigarettes,js merely a reflection of an under¬ 
lying facet of the-human organisms involved. Likewise, the associations with 
fried food eating, sleep, and exercise can be interpreted either as causal or as 
concealed correlations. 

It will be recalled that the Committee's assignment was "if possible, to reach 
some definitive conclusions on the relationship between'smoking and health in 
general” (page v). 

"This committee would produce nod submit to the Surgpon General a tech¬ 
nical report containing evaluations and conclusions” (page 8)i 

The Committee's "Judgment in Brief”was "Cigarette smoking is a health 
hazard of sufficient importance in the United States to warrant appropriate 
remedial action” (page 33). 

The detailed conclusions cover pages 37—10; the most important are "Cigar¬ 
ette smoking ic causally related to lung cancer in men.” 

“Male cigarette smokers have a higher death rate from coronary artery 
disease than non-smoking males, but it is not clear that the association has 
causal significance.” | 

My opinion is that the Committee has not established the case for causality 
in lung cancer. My reasons for this opiniori arc, to recapitulate; 

(a) ' This conclusion can only be justified by proving the genetic hypothesis 
1o be false, and this the Committee has failed to do. 

(b) Even if there was no competing hypothesis, the case for causality is at the 
present time significantly weakened by the gross nonspcciflcity of the associa¬ 
tion and by the absence of hypothetical physical-chemical mechanisms. 

My opinion that the Committee has failed to offer a satisfactory proof of the 
hypothesis of causality does not imply that I believe that the causality hypothe¬ 
sis has been proved fahe. It implies nothing more than I believe that it is not 
possible to reach definitive conclusions nt this.time. 

Although "Recommendations for actions were not to be part of the Phase 
I committee's responsibility” (page S): t yet as noted above the Committee did 
conclude that "appropriate remedial action” was warranted. I take this as an 
excuse to append some personal roll eel ions. 

i 
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Parsing over the question of whether any governmental action is warranted, 
each individual cigarette smoker has to decide whether to make the effort to 
give up cigarette smoking. To make this decision he would need to know 
(a) the change in his expectation of life assuming that lung cancer alone is 
causally connected with cigarette smoking, (b) the change in his expectation 
of life assuming that virtually all causes of death arc causally connected with 
cagarcttcsmoking. ; ' / •' '"TT'k -; - 

The Report docs not appear to provide these figures (searching in the Report 
for any particular topic is sometimes difficult as the Report lias no index), 
which is rather surprising in view of the fact that an assessment of the magnitude 
of the health hazard was one of the Committee's prime responsibilities 
.(page 8). ’ ,:±k : ••• -/'• -v. -'V ^ .y.Y; 

; i 'Thc individual cigarette smoker would then have to weight the above 
changes in expectation by his assessment of the question of whether the 
cigarette smoking was a cause. He would have to relate this expected change 
in expectation of life to the analogous probable expected changes in expectation 
of life caused by various oilier of his activities which probably cause decreases 
in expectation of life, such as over-eating, underskeping, undcr-cxcrcising. 
travelling by automobile, etc. He would also have to weigh the possibility of 
such adverse consequences of giving up smoking as in due course becoming ap¬ 
preciably overweight. He would have to assign utilities to the expected change 
in expectation of life and to the pleasure and satisfaction he gets from cigarette 
’smoking. •. ■ '•' .. %;•<••••;.' • 5 r • '-t- 

'% It is unfortunate that the Report docs not give a table of changes in ex- j 
i pcctation of life, for if the change at, say, age 30 was 10 years, then even if one • i 
assigned a probability of 1/5 to the cigarette smoking causality hypothesis 1 
• being true, the net change of 2 years-would give one pause to consider, whereas J 
if the change at age 30 is only 2 years, then the net change of 0.4 years on art ! 
average expectation of about 40 years might not be taken too seriously bj j 

some people. ■ • •'* / .. ' is 
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III auillinmy, a significant a-»-wijtMin ha* l«frn e-ljtdbditd 14-tw-nmrigarvtte 
amoking and tlw- incidence of tnync-irilfjl it*T li rt-fi«Hl and •nddeit tlo.it )i in 
■tales, especially in millJlir life, in |wipul.ili»il-group* whose member* apt-car 
lo far In W similar except fur hUhil?, Ik' question uf whether they 

•re, in fact* similar ewej-jt fi*r snicking i.*» of ramr-e, ha-dr lotbe problem of 
whether cigarette smoking actual!*' promotes ihe development of coronary 
d.Ks^e rr whirl hrr it is nhiscly a«i«K»alo>J with >r>rnc other f j-rl«»r or fiLtor* 
which promote the dm chi-pmerit of coronary disease. It has been pointed out 
that angina p«ctori«. whklil indicates atlumni coronary atherovelcvoM-. is 
- less closely associated with cigarette winking than -ismyocardial infarction, 

\ and that this suggests that any ctiulojpr role of smoking iii: myocardial in faro* 
lion should relate more to acute occlusive iMclMMituiMvch as intrava-culir 
< thrombosis or coronary i|^m, than to the development of chronic arterial 
; dtaeasc. *:-•}-< Vr-<\ • v, r * 

/v * SMOKING ANDXOX-COnOXARY CARDIOVASCULAR 
;:. ;; ..DISEASE *:*:y;.;" . : 

. r In surveys of larce groups cisarctte smoking has rot been found to be 
associated with am increased prevalence uf hypertension i3. 4, 19.' 47, 49), 
The study of llammon J an.i llurn * 4211 did n*it show an increa«cJ death 

rate from hypertension ini smokers. However* Dorn t22i found that the 
death rate oficicarette sin»kcrs from hyj*crtc»fion withiheart Ji*-a*c was 
LS3 times that of non-»nu<ker». and from ihypertenrinn without heart di*. 

• ease, 1.41 times that of non<smoLcrs. Uainmor.^'s current study shows 
similar figures |4U. Smc-kiu-r hj« not bevu fouful to be associated wiih 
an increased mortality rate from chronic rheumatic heart disease 122, 41, 
42). 

* t Hammond and Horn M2) found s moderate increase in the mortality 
. rate from cerebral vascular disease in cigarette smoker* as compared to 
•on-smoLers l ratio UOj. Dorn 1221 reported a ratio of 11.33. aud iiam- 
mond (41) a ratio of 1.43. Although nonsvphililic aortic aneurysm is a 
relatively infrequent cause of death, the mortality ratio for smokers to non- 
smokers in this diagnostic category is large in .relation to the ratios in other 
eardiova<cular disorders. In the study of Hammond and Horn (421 it 
was 2-72, and in Hammond's current studv <411 it is3.10. 

It has been rrported flH0» that diabetic males who smoke have s 50^t 
greater incidence of climcaUi dcteclaide arleriosclerwsi* obliterans in , the 
*. legs than Uiose who do not smoke. In general, however* there is ltllli' 
Information about the relation, of smoking to peripheral arteriosclerosis. 
Most experienced clinician* arlvi-e patients with obliterative peripheral arte- 
- rial disease to stop smoking i43). 

Bueigsr’s disease, or thromboangiitis obliterans* ha* been traditionally 
associated with smoking, and the literature contains numerous clinical re¬ 
ports describing the arrett of Uurrgrrs disease when smoking is stopped 
•ltd its reactivation on resumption oi smoking. The existence of Buerger's 
disease as an entity separate frnm arteriosclerosis obliterans has been re¬ 
cently challenged <101but :well defended (61). 

; ■* ’ It b apparent that much more work will have to be done to determine 

what relationship may exist between non-coronary occlusive vascular dis- 
- ‘ * «ase. aneurvsmal disease, and smo-kins. 

V-? ; GIARACTERISTIC5 OF CIGARETTE SMOKERS 

y ■ If ft could be shown that cigarette smokers and non-smoker* had sienifi- 
. . .' ?.■• ‘Y/.. r,, ewt constitutional differences apart from any difference* that might be caused 
V ' \ hy smoking itself, then a possibility would! exist that some predisposition of 

' ' V> Jv* smokers to a particular disease might also be of constitutional origin and not 
't - Fcarned by smoking. G-arette smokers have, in fact, been found to dificr- 

•s a group from nonnsmokers. but the diflcrence*. such as scrum cholesterol 
, y concentration and resting h«art rate- could have revuded from the smoking 
habit itself, so far as present knowledge indicates. 

~ J ,, The concentration of serum chol<t*terol has been found to be slightly hither 

in smoker* than in non-smM^rs hy □ number of inse.-tigator* t6. 13. 49. <»3. 
95), but ethers have found no relationship ( V. ->tt. Dawber 119^ found 
not only that serum cliolc*<erol was higher in smokers than in non-smokers 
but alio that it icrr.slr.cd hi,::.or in tiiose w ho stepprd siaokinr. 

Smokers tend to b« leaner than non smokers, but to gam when they stop 
it* : tmoliug (3, 1S*49 )i ... , 

A few personality differences have been rrported between cigarette smokers 
iu d non-smokers. Friedman’s tvp« A men t the coronarv typft Icmleil to be 
heavy,smokers (33U Smoker* are said to be more easilv atwerrd and to ear 
Kote when under stre-s (91». They have hesn reuortrd m n.,arry rdfencr* 
lw change jobs more frequently, to he m,.rc oilcti hospitalised, and to par- 
lleipate'more actively in i;*oit* than non-smokers <M). 

Thomas |9U 97,» h-is reported that the parrot? of medical students- who 
•moke have a *s:'?nif»rantly liistser incidence nt arteriosclerotic and hyper- 
tensive carJiovasci.iar di*e.>sc than, |iire..tt of non smokers. Clearly, this 
finding is open to more than «»w interpretation. 

Smokers tend to have a hislwr heart rate than non-smokers <3: 9(1. 

- ■>&?■ The matter of o.w4 doth mat ).|rr,li-p-.>ition -If ‘»n«k.n- has b.-rn .mew 

• ligated in twin,. It l..u !-vn found *27. 32 i lltit the sim-ln.- hai-.ts of 

wwnoavgotic twin* are signifn an.ly n^rn alike than th-.se-Md.rs e nt,e tw.no, 

’ •venwhcnmesnUr,ofalw.n l M.r.rcbr ( .u'l.tu | ..cparatetT: 

. la .,ifc m -f ... IW 

-.*«:•$•• wJa .*" 4 X-?J!Z3bI' 

^ . - t-.i^.-.I i« .I. tail in i .bap»«*r 9, taneef. 
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■ The two reports that did not describe a relationship between cigarette ^ 
smoking and serum cholesterol levels are (1) Acheson and Jessop (in old men) 
and (54) Konttinen in young men. These are well executed studies and are 'fj 

reproduced in this report. This subject is discussed on pages 207 to 210. n. 

Subsequent to 1964, ten additional reports appeared indicating no relationship 
between cigarette smoking and hyperlipidemia.. • ■ •;'V ■-■■'dd.Xr •' 
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^TOBACCO SMOKING AND SCRl'M 
IN OLD MEN 

;■W^.v.-rv *" 7- 

R0Y M * ACHESON, M.A., D.M. 

Senior Lecturer in Social and Preventive Medicine*- 
Guy's Hospital Medic cl School and London School 
?■ ; -v of Hygiene and Tropical Medicine 


W. 1. E. JESSOP, M-V, M.D„ F.R.CP.I. 

. Professor of Social Medicine. Trinity College. Dubbn 

The interrelationships between coronary heart disease, 
scrum lipkii, and cigarcttc-stnoking have fc-;en demon- 
. straicd by authors from several countries in recent 
years (Hammond ami Horn. 1954 ; Gcrtler and White. 
1954; Gofman et at .. 1955; Doll and Hill, 1956: 
Thomas. 1953 ; Karvoncn et cl.. 1959 ; Dau ber et al. 
1959; Bronte-Stewart, 1961). Their work has, however, 
been chiefly concerned with men below or during middle 
age. whereas it seems that over the age of 65 >cars there 
is little relationship between death from coronary heart 
disease and a previous history of smoking (Doll anu 
Hill, 1956) or between clinical evidence of myocardial 
ischaemia anJ raised scrum cholesterol (Oliver, 195S . 
Acheson. 1961). It is therefore a matter of some intere^ 
whether serum lipids arc related to smoking habits in 
men aged 65 and over. 

r - Material and Method 
7he Sample .—The men were all pensioners on the 
list of Messrs. Arthur Guinness Son and Company l.tJ 
(Dublin), andi their names were selected in a ranJon- 
manner as follows; every man aged between 75 and 
was chosen, between (h-; ages of 70 and 74 every thir* 
name was omitted from the list, and between the age' 
of 65 anJ 69 alternate names were omitted. Thi 
method of selection produced 2t* 7 namev in all. an- 
each man was vent a postcard inviting him to alter:., 
in the company’s medical department for clinic:/ 
examination ; the actual attendances (-21) are show:. 

•by age in Table I. together with the numbers for whom 
’ estimations of serum cholesterol and an analysis of 
the serum proteins by paper electrophoresis were 
satisfactory. 
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Clinical Examination and Lipid Estimations. —Full 
details have already been published of clinical pro¬ 
cedures (Acheson and Acheson, 1953 ; Acheson, 1961) 
and of biochemical and electrophoretic techniques 
(Acheson ef al., 1953 ; Acheson and Jessop, 1961); 
accordingly only an outline will be given here. The 
clinical examination, which was carried out by one of 
us (R. M. A.), included a history of smoking habits and 
a note about diet that permitted a rough appraisal of 
whether or not these old men fed themselves adequately. 
Blood was taken in a dry syringe between 9 a.m. and 
II a.m.. after breakfast, and within 90 minutes the 
serum was separated by centrifuging. The serum 
cholesterol was estimated by three independent 
observers, one of whom used the method of Sacked 
(1925) and two that of Anderson and Keys (1956) ; 
and since the findings by the two methods did not differ 
systematically the results were averaged, when the three 
estimations were within 10% of the highest of the three. 
In the relatively few cases where they were not, assess¬ 
ments were repeated until the required agreement level 
was reached. Paper electrophoresis, with certain minor 
modifications, was carried out by the technique of 
Dangerfield and Smith (1955). using a horizontal EEL 
apparatus and a barfcitone butfer {pH 3.6), Each strip 
was divided in two, light green S.F. (" lissamlnc ” green) 
being used to stain the serum proteins and sudan black 
for the lipoproteins- The intensity of staining in the 
various bands was measured with an automatic reflects 
ance scanner which incorporated its own integrator. 

Tobacco and Dietary Indices. —For certain of the 
calculations tobacco and dietary indices have been used. 
For the tobacco index l oz. (23 g.) of tobacco a week 
and 5 cigarettes a day were taken as unity. Thus a 
man who smoked 20 cigarettes a day had an index 
value of 4, and another who smoked 10 cigarettes a day 
and 3 oz. (S5 g ) of pipe tobacco a week had a value 
of 2 + 3 = 5. The dietary index simply enumerated the 
number of times a man ate meat, fish, or egg in a week ; 
it ranged from 0 to 19, and. although it is obviously 
a very rough measure, the scrum albumin was 
significantly higher in those with an index of 14 
than in those with an index of less than 2; and men 
with an index of 2 or under hid significantly Ifess 
subcutaneous adipose tissue than the remainder of the 
sample (Acheson and Jessop, 1961). 

Result* 

IttbUouiblp of Strum O>ol*«l«rot *o4 S^noVInj With At# 

The distribution of serum cholesterol in the 
sample is shown by, five-year age-groups in Fig. 1 and 
that of ft fa lipoprotein ratio in I ifi. 2. There tended 
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to be absolutely and relatively fewer men with a serum 
cholesterol in excess of 210 me;.,among the older age- 
groups. with the result that the mean value fell slightly 
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Fio. 1.—Histograms iHo»inz distribution of serum cholesterol 
In s.unpie by five-year age-group*. 
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Fio. 2.—Distribution of Zla Lpoprctein ratio by five-ytar 
age-greups. 


but significantly with age (r=— 0.19; P<001). The 
pattern of smoking, varied in a far more striding 
manner with ace (see Tabic U): 66% of the men aged 
75 years and over were pipe smokers and 9% cigarette 
smokers, as compared'with 27%, pipe smokers and 53 ^ 
cigarette smokers in those who were less than 75. 


Table II :—Habits by A^e Amon? Men %ith Cholesterol 
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Relationship Erb»rto Scrum Ufc^* aad Smoiice 
The nature of the relationship between smoking and 
both serum cholesterol and £/« lipoprotein' ratio is 
indicated in Table Ml. This shows that both measures 
of serum lipid are just a little higher in non-smosers 
or very light smokers than in the heavier smoxers of 
cigarette or pipe tobacco. This trend Is confirmed by 
the correlation analysis shown in Table IV. where U 

TktLS lit -Relational? of Odette end Fir* Smoking ^sih 

irr-m Cnrlesteroi and i.^pr;offin aj.u_ 
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can be seen that all the coefficients of correlation are 
negative, but with the exception of Sja lipoprotein ratio 
in pipe smokers and non-smokers the trend* 3rc not 
statistically significant. 


TULA IV.— Correlation Bet*-**n Serum UbiJj and Smoking in 
(he Enr.re Sample 
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* F <0-001; oooe of iho ot.Ser itjin:io are iipmrkant «t to* 57i k**l. 


Bronte-Stewart (1961) believes that the proved 
relationship between serum cholesterol and cigarette- 
smoking in younger meu may be due to dietary 
preferences. It is possible that these old people living 
on pensions cannot' afford to smoke heavily and to cat 
well, and therefore a comparison' was made between 
the dietary indices and some other characteristics of, 
on the one band, the heavy smokers of both cigarettes 
and pipe tobacco and, on the other, the non-smokers 
(Table V). It can be seen that the heavy cigarette- 
smokers are significantly younger than the other two 
groups—a finding which, reflects the diiTcrence between 
the smoking habits of the generation' which reached 
maturity before and after 1914. In the sample as a 


- Ta&L& V.— Serum Lipids, Age. end Dietary Index of S’on-smo<ers 
end Heavy Smokers oi Cigarette and Ftpe Tobacco 
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whole there was a significant negative regression' of 
serum cholesterol with age of 1.7 mg:/year (Acheson 
€t cL, 195$), but^ even allowing for this, the deferences 
between the mean serum cholesterol values are not 
significant at the 5% level; The dietary index used 
in this study does not measure preferences, but it has 
already, been shown above that there is reason to believe 
that it measures the general level of nutrition and there¬ 
fore would show whether the heavy smokers go without 
food: The analysis in Table V indicates that this is 
not the case ; indeed; the Heavy pipe-smokers eat rather 
more than die non-smokers, although the diilerence is 
not quite significant (t = 1.69; 0.1 >P>0.05). 

Discussion 

There can be little question of the relationship between 
scrum lipids and cigarette-smoking in middle-aged men. 
It has been demonstrated'in the U.S.A. (Gofnun et at.. 
1955 ; Thomas. 1*58 ; Dawber a 1959). Finland 
(Karvonen et at.. J95‘*)i and South Africa (Oronte- 
Stcuart, 1961 )j yet in die present data based on oldlmcn 
there is no evidence whatsoever of su^h a relationship 
—in fact, there is a suggestion that aon-smokers may 
have a mean serum cholesterol' and ft,'a lipoprotein 
ratio which are higher than in smokers. 

Brontc-Stcwart (1961) believes that the reason serum 
lipids arc raised in younger mtokers is because taste 
preferences induce them to cjt more cholesterologemc: 
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substances, such as saturated fats, than non-smokeu; 
he has published some evidence, which he docs not cf.uni 
to be conclusive, to support his view (Bronic-Stcwart 
1961 ; Perrin et at.. 1961). .;.v v ..- 

The lack of correlation between scrum lipids a^.d 
smoking habits in the present sample receives indirect 
support from the fact that smoking does not seem to 
be associated with coronary heart disease in them 
(Acheron, 1961) or in two other samples of men over 
the age of 65 years (Hammond and Horn. 1954; Doll 
- and Hiii, 1956). On the present evidence it is not 
possible to give a reason for this, even less to explain 
’ the possibility of an inverse relationship, but several 
theories surest themselves. First, ns has been stated, 
limited financial means might have caused those who 
■ smoke more to eat' le^s, bu: in the present simp!; there 
^ uas nothing to suggest that means were so limited nor 
that heavy smokers ate less. Secondly, if vre accept 
;„Bronte-Stewart’s basic hypothesis, it could reasonably 
be argued that the dlcct of ageing on the sense of taste 
■/may be more powerful than any etTcct of tobacco, 
smoking, so that the latter is obscured among old people. 
Thirdly, it courd be that with increasing age the pattern 
of metabolism of fau and lipids is changed. . 

Our finding, although difficult to explain, is compatible 
with our knowledge of the aetiology of coronary heart 
disease in olJ men. In younger age-groups the greater 
part of coronary disease takes the form of infarction 
. caused by thrombotic occlusion of a major vessel, a 
• lesion which has repeatedly been shown to be associated 
with high scrum cholesterol and a raised fi/a lipoprotein 
ratio. Bronte-Stewart (1961) believes that the relation¬ 
ship between cigarette-smoking and such disease is due 
to the raised serum cholesterol which smokers have, 
father than to any pharmacologically induced response 
smoking may elicit: from the cardiovascular system. 
On »)* 9 r» of the present scries had myocardial infarction. 
and in them the serum cholesterol and 0{a lipoprotein 
ratios were raised; the remaining 81%, the majority 
of whom had angina pectoris and/or rsyocardull 
ischaemia, did not ddfer from the controls in their 
smoking habits or their iscrum lipids or serum 
cholesterol. Dawbcr et cL (I95S), in a longitudinal 
study of younger men, have shown that, although 
Cigarette-smoking and high serum cholesterol predispose 
to coronary thrombosis, neither predisposes to new cases 
of coronary heart disease presenting as angina pectoris 
In line with this is the failure of Paterson et cl. (1956) 
to demonstrate a correlation between cholesterol levels 
during life and the extent of atherosclerosis at cccrop>y. 
Our present finding, therefore, is consistent with the 
view already expressed (Acheson, 1961) that coronary 
heart disease which presents as angina pectoris and 
electrocardiographic evidence of myocardial ischaemia 
‘ without infarction in old men is of diiTcrent aetiology 
from acute coronary thrombosis^ which is the more 
Usual form the disease takes in younger mco. 

. ' • •'-.-/-■«>••.-' Summery 

It IS shown in a random sample (221) of a defined 
population of men aged 65-85 years that tobacco- 
imoking. whether in pipes or cigarettes, is not associated 
with elevation of the scrum cholesterol or the jha 
lipoprotein ratio. The significance of this finding in 
the aetiology of coronary heu/t divcasc is diwiu»cd. 

We arc apain pleaded h» acknowledge our fratifuJr lo 
Ihe directors of Messrs. Arthur Ciuinr-cu Son and Co. LiJ. 
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QGARETTE SMOKING AND SERUM 
; . LIPIDS IN YOUNG MEN 
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'V;: V ;‘" A ARNE KONTT1NEN, M.D. - * 

Rcttcrch Astodste, Wikurl'Research Institute, 

/ Helsinki, t inland 

, In mortality statistics cigarette-smoking habits have been 
observed to be correlated with coronary heart disease 
(Hammond and Horn, 1954 ; Doll 1 and-Hitt; 1956 ; 
Hammond and Horn, 195$); and the scrum lipid level 
yl; and especial]y the serum cholesterol and pA\ poproteins 
d. '.fVarc known to be raided in population groups with 
, r •;ir_ ^ coronary heart disease. With these facts in mind, many 
r .‘^! investigators have studied the relationship between 
j,v cigarette smoking and die serum lipid level (Gofman 
f* ' eta!., 1955 ; Karvoncn et cL, 1959 ; Thomas. 1953. I960 ; 
Daw bcr et ai .. 1959; Blackburn et a /.. 1900; Bronte- 
Stewart. 1961), All these studies support the view that 
the scrum cholesterol level is higher in smokers than in 
non-smokers. The present communication snows that 
there was no correlation between smoking habits and 
serum lipid pattern in a group of young men in Finland* 
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Material and Methods 

The material presented consists of a scries of 314 
healthy young men who started military service in 
Finland in 1957-60. The subjects were selected at 
random. Their mean age was 19.7 years (range 13-25K 
Blood samples were taken from the cubital vein ia the 
morning after overnight fasting during the first three 
days of military service. From the specimens |he serum 
total cholesterol (Ar.dcrv)n and Keys. 1956) and the 
serum total phospholipids (Fiske and Subharowy 1925) 
were determined. Scrum lipo-protein fractions were 
separated with the aid of paper electrophoresis, and from 
the fractions so separated the cholesterol content of the 
«r and /?-lipoproteins uai determined. The details and 
evidence of their accuracy have been presented in a 
previous study (Konttincn, 1959k Blood-pressure was 
also measured and relative Kxiy weight w;«s calculated 
according to the Metropolitan Life Insurance Company's 
- (1943) tables. To be sure that the men were healthy, 
determinations were aho made of the blood sedimen¬ 
tation rate and blood haemoglobin Icsel. and the urino 
was analysed for glucose and protein. Mass Jt*ray 
examinations of the chest were also made. 

The smoking habits were reported in response to a 
questionary filled in by each man. There were 145 men 
who had never smoked. The smokers, divided into 
Mibgroiips according to daily consumption of tobacco 
: t*ec Table), had smoked for~^It least one year before 
entering military service. The few pipe smokers were 
-Jl included in the series. Nearly all the smokers 
•moked American-type cigarettes with or without a 
niter. . 


Results 

In the different groups the similarity in live! of all the 
lipids studied fvre Table) is obvious. Statistically there 
b no difference between the groups in total cholesterol, 
p-chotesterol, or phospholipids. Analysis reveals 1 
.probable difference (I*<005) in a-cholbstcrol variance, 
but this seems not to-depend on the smoking, sioee this 
difference is between light' smokers and non-smokers. 
On the other hand, between non-smokers and heav 7 or 
moderate smokers there appears to be no significant 
difference in «r-choles terol. ‘ 

Discussion " '., : Vv; • 

; In the prevent study the similarity in serum lipids 
found in smokers to those found in non-smokers is at 
variance with the results of previous studies, in all of 
which the cholesterol level has been stated 10 be higher 
in smokers. The material presented here is very similar 
in all respects except smoking habits. Body build, 
expressed as relative body weigh!, was very much the 
same. The men came from the same pans of Finland 
and the occupational structure of the different groups 
was also similar. The blood samples had been taken 
similarly in the different groups in respect of time and 
season. The age range of the whole series it quite 
narrow* (13-25 year*) and there is very Iiulc difference 
between the groups. As the men were young they had 
not been smoking very long, although one criterion 
in selecting them was at least one year’s smoking. 
Karvoncn et at (1959), however, observed a higher 
serum cholesterol level in smokers of all age-groups, 
except 50-59 years, in West Finland ; the youngest age- 
group in their study w*as 20-29 years. Gofman et aL 
(1955) found that the difference in serum lipids between 
smokers and con-smokcrs was greater in their youngest 
(20-29) age-group than in the older ones. In the present 
study the subjects were slightly younger than the 
youngest age-groups mentioned above. If the explana¬ 
tion for the difference between the observations in the 
mentioned studies and the present one lies in this point, 
the effect co serum lipids of exposure to cigarette 
smoking seems to occur after some years of smoking, 
but not. however, during so short a smoking period as 
in the present work. . 

When considering atherosclerosis many investigators 
have stressed the importance of the ratio in the 
lipoprotein fraction-*. It has been noticed that an 
increase in this ratio is encountered in patients with 
atherosclerosis fNikkila. 1953 ; Oliver and Boyd. 1953 ; 
Jcnckx et cL. 1956). In the studies concerning the 
correlation between smoking and serum lipids in which 
lipoprotein fractions are included the Qict ratio has been 
found to be raised in smokers.(Gofman et at,. 1955 ; 
Brontc-Sicwart. l f *6l ). fn the proent study, by contrast, 
no trend parallel with the smoking habits could be 
discerned in scrum lipid levels. ^ 

The serum phospholipids have been shown to have the 
important function of stabilizing other lipids in solution 
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(Ahrens and Kunkel. 1949): 3n j j t fc a , therefore been 
inferred that an increase in the ratio of phospholipids to 
cholesterol helps to prevent atherosclerosis. This view 
has been supported by the observation that the phospho¬ 
lipid: cholesterol ratio is smaller in atherosclerosis than 
in «£e-cnatchcd controls (Garticr ef al.. 1950 : Oliver and 
Bo)d, 1913). Ihc published studies on the relation 
‘ between serumlipi Js and smoking do not include reports 
concerning serum phospholipids. In the present study 
phospholipids show no trend paralleling the smoking 
habits. ■ < .** • 

Attempts have been made to relate the rise in serum 
lipids observed in the previous studies in smokers to 
differences in the diet possibly due to smoking. Krut 
€t cl. (1961) have noted a difference in the perception of 
bitter taste betweea smokers and oon-sniokers. Accord* 

. ing to those authors this could lead to smokers having a 
preference for some special foods. The same group of 
investigators (Perrin a cl, 1961) have, observed that 
Smokers consumed more fat than non-smokers, but the 
difference was too small to explain the difference in 
Serum lipids, and in Finland S. Punsar (unpublished 
data) could not detect any difference between the diet of 
smokers and that of non-smokers. Even the greater 
amount of fat consumed by smokers docs not necessarily 
signify that all this fat is absorbed, for a recent study 
(Konttinen and Raiasalmi. to be published) has shown 
that the rise in serum triglycerides after a fatly meal is - 
less in heavy smokers thaa in con-smokers. 

The effect of giving t:p smoking should throw further 
light on the correlation between' cigarette smoking and 
serum lipids, but in the only relevant report I found in 
the literature no change in serum cholesterol was 
detected in the six subjects studied (Thomas and 
Eiscnberg. 1959;, . ; v 

The possibility has also been discussed that smoking 
could be another manifestation of the disturbance 
responsible for the rise in the serum cholesterol level, 
and in this connexion mental tension was incriminated 
as the cholesterol-elevating factor (Thomas and Murphy, 
195S ; Wert Jake er cl. 1953; Grundy and Griffin, 1959 ; 
Dreyfuss and Oaczics* 1959 ; Peterson ci d., 19G0). It 
should be remembered* however, that mental tension 
cannot be measured but only estimated. 

ft is evident that further investigations of the relation¬ 
ship of smoking to the serum lipids arc required. 

-• Summary ' •• . 

Serum total cholesterol and the cholesterol content of 
the «*- and (Mipoprofcin fraction and serum i phospfui- 
lipids have been determined ia a scries of 314 healthy 
jroung men (range 1S-25 years) starting military service. 

. grouped according to smoking habits. There were no 
differences relating to smoking habits in any of the 
lipids srujied. 

Addendum .— Since the present~~study was made 
Achcsoa and Jessop (1961) have published their uork on 
scrum lipids in old men grouped according to smoking 
lubits. They could find no association between 
cigarette or pipe smoking and scrum cholesterol or 
/l:«-lipoprotcin ratio. 

kun/ncis 

Adttton. JL M, and le^vop. W. J. E. (1561). SHt. mcj. /, X 
1 1 Co*. 

Akrnw. t H- jui. ud KwihL II. G. (1949). / exp. JM, 
409. 

Ajvtcr W3T7. J. T. and Keys, A. (19561. C'J*. Chrm.l. |4<. 
BUcihurn. H. E'O/tk. I, Tjyfcjr. II. L, and Kcyi. A. <19601. 
Ann SY. Ac*J. Set . +s. 217. 


Hrome-Strwart. B. Brit, med. I. 379. 

Da«Ser. T. R . Kan.ntl, W. R . Rcvotvkie. N., Stokes. J.. Kjit. i 
A„ and Gordon. T. (tWl. A*\tt. J . pubi. tilth, 4»,,|?4r 
Doll R„ and 11:11. A. B. (195ft). Brit. m*J. J . 2. 1071. 
Dfcy/uxs. F., and Czjcrk.es, J, W. (1959). Arch, inurn. Me.i^ 
ltU.,704. 

Fwke. C. it.. and Subb-irow. Y. (1975). /. blnl AW, W. 17s 
Genlcr, M M„ Gam. S. M., and Lcrman, J. (19?C), Circulation. 
2 . 203. 

Gofrajn. J. W., Lind^erv F. T.. Strisowcr. B.. delaRu O.. 

GUricr, F., and ljnptxn. A. (1955k Geriatrics. 19. 349 
Grund*. S. M., anj Gr.tVn. A. C. (1959); C*rcu.att,tn. 19, 4 1 *. 
Jija:mood, E, C„ and Horn, D. (1934)* J . Amtr . meJ. ^4ji.. 
155, 13 lit*. 

—-<I93*>. Ibid . I1159. 

Jcocks, W. p., Hyatt, M. K . Jet ion. M. R., Mitrinely, T. W, 
and Durrum. E. L. (1956). J. clin. Invest.. 35. 9S>. 
Kanronen. M.« Orma, H.. Keys, A„ f idanra, F.. and Bro/rk. ). 
U959). Lancet. 1, 497. 

Konttmen. A. (1959). Ann. MeJ. exp. Fenn.. 37. Suprtt. 7. 
Kruc L. H:, Pcnm. M. J., and Bronte-Sirw'jrt, B. (|vol). Bnt. 
meJ.J.X, 3S4. 

Metropolitan Life Insurance Company (1943). Stutiu. Bull.. 

Ntkklu. L f!953). SccnJ. J . din. Lah. invest.. 5. Suppt. * 
-Oliver. M. and Boyd. G. S. (1953). tint. Heart J., 15. 3S7. 
-- - (1935). Ibid., 17. 799. 

Perrin. M. J„ Krut* l. 11^ and Bronte-S tew art. B. <19611. 
Brit. meJ. J.. 1. 3i7. 

Pcfer'ion, J. E.. A. A.. Haley, M. and Keith. R. A. 

11960). Circulation. 22. 247. 

Thomas. C. B. (IS2I). J, chron. DU.,,1. 193. 

-(I9C0) J Ann. intern. MeJ.. 5J. 697. 

— — and Eisenbeig, F. F. (1959). Bull. Johns ItupK. Hoip.. 105, 
14. 

- and Murphv. E. A. (!953>. J. chmn. Dii.. t. 661 

Wertljke. P. T, VuJtoi. A. A . Ha lev. M. I.. and PefrrM>n. J. E. 
U9?S>. Proe. 5.<, exp. Btol. tS.Y.). 97. It}. 





■ r r 





ource: nttps://www.industrydocuments.ucsf.edu/docs/jslk0000 


1005050602 


‘ *■ r r : A 




• • •;* Y, 

V> ' 


■/ 




o 


Smoking and nicotine administration cause acute cardiovascular effects 
similar to those induced by stimulation of the autonomic nervous system, 
but these effects do not account well for the observed association between 
cigarette smoking and coronary disease. It is established 'that male ciga¬ 
rette smolders have a higher death rale from coronary disease than non¬ 
smoking males. The association of smoking with other cardiovascular ' 
disorders U less well established. If cigarette smoking actually caused the 
higher death rate from coronary disease, it would on this accouot.be 
responsible for many deaths of middle-aged and elderly males in the United 
States. Other factors such as high blood pressure, inch scrum cholesterol, 
and excessive obesity are also known to be associated with an unusually 
high death rate from coronary disease. The causative role ot these other 
factors hi coronary disease;, though not proven, is suspected strongly enough 
to be a major reason for taking countermeasures against them. It is also 
more pruddnt to assume that the established association between ciga¬ 
rette smoking and coronary disease has causative meaning than to suspend 
judgment until mo uncertainty remains. 

~ conclusion 

Male cigarette smokers have a higher death rate from coronary artery 
disease than non-smoking males, but it is not clear that the association 
has causal significance. 
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W .. PSYCHO SOCIAL FACTORS OF SMOKINGIN RELATION TO 
* t: CARDIOVASCULAR DISLASE 

/ ■_ V,. -v. 

i : * Even levs conelusve information is availiMd on the role of psycho-social 
y \ factors of smoking in relation to cardiovascular disease. Studie, which Have 

V foeusxd on tliis arc limited iii numU*r according to Hrimehuann ( Hi. Even 

fewer, he (•‘uml. are tlmse which have specifically examined the relative 
! ; _• . weight of these vaiiables or their intcraetiiiin. Reviewing those available, 

" : As- ; *, ^ be observes that the evidence is highly fragmentary and uncertain. The 
.. findings suggest that llie rrlation-lnti between smoking behavior and coronary 

*~ri • ■■ ^ e * rt disease may reflect the influence of stress factors and/or personality 
Mechanisms. However, they permit no definitive statements with! re?pect 
' v a.T-.. * • *• die relative role of pyschu-sucial factors and smoking in relation to 

■ ' \>Y;. etiotogy of the disease. • ' v » v - J 

> • • summary - ; •; • 
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Heiruetmann. F. Special report to the burgeon General's Advil 
Committee on Smoking and Health. • , 
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residue rubrics of other heart and circulatory disease. In addition to 
these cardiovascular categories the associated group included cancers 
of the oral cavity, esophagus, and bladder, and the benign conditions 
emphysema, gastric ulcer, and cirrhosis. 

The judgment relative to coronary disease is somewhat stronger 
than that relative to other conditions where a causal conclusion was 
. not possible. The committee felt that a prudent course of action with 
respect to coronary disease should be based on a presumption of a 
•causal association. Countermeasures should not be postponed while 
further refinement of the evidence is awaited. Subsequent data add 
strength to these conclusions. h • • • • 

'-.-'J \ Cause-Eifzct Concept ” 
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' The concept of cause that is appropriate to discussions of the rela¬ 
tion of smoking to illness should be considered here. 

I should like to distinguish two concepts which I shall call tits 
pragmatic concept and the elaborated theory concept. Under the prag¬ 
matic concept a cease-effect relation cuists when dslll'eraie strip:: 
tion of a series of preliminary aharr.ativcs'is followed by a statbdc.diy 
predictable variation in a second series cf alternatives. The preliminary 
manipulation is referred to as the cause, and the outcome in the second 
series is referred to as the effect. In the present discussion a pragmatic 
cause-cfrcct would be proved if an investigator were to manipulate 
the smelting habits of a green and if the predicted incidence or disease 
was to follow. It should be noted time this concept dees not involve . 
either a necessary or sufficient relation. To tty that smelting causes 
• coronary disease permits the possibility that coronary disernc occurs in 
some frequency in the absence of smthing. It also permits the possi¬ 
bility that some smokers, or even most smokers, will not develop 
coronary disease. This -concept, says nothing about the mechanism cf 
the causal association. Finally the concept is of direct rimrincance for 
public health- action, -since it indicates that a certain manipulation will 
improve health in some measure. 

Under the elaborated theory concept a cause-effect relation is estab¬ 
lished by demonstrating that the relation is a- consequence of laws of 
basic science. Use emphasis is on mechanism. The relation must gen¬ 
erally be stated in much more refined terms than “smoking” and “coro¬ 
nary disease.” For example, it may le concluded that nicotine stimii- 
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latcs or paralyzes certain ganglia with a consequent alteration in pulse 
rate. This alteration may be inconsequential in normal hearts but may 
set off a further chain of events in hearts with previously damaged 
coroner)” arteries. The ultimate conclusion will be that smoking is 
followed by coronary heart disease under conditions that the smoke 
includes nicotine, the smoke is inhaled in specified concentrations, and 
the heart is previously damaged in some specified way. 

•f ’ A portion of the disagreement in the literature and in meetings 
such as this arises from a misunderstanding of which of these two 
cause-effect concepts is under discussion. A greater disagreement, how¬ 
ever, rests on a judgmental decision as to what evidence is necessary 
to accept either concept. ■ 

: • • Epidemiologic Evidence 

An extensive literature on associations between smoking and cardio¬ 
vascular disease is now available. I propose to comment on some ox the 
studies in this literature in which the unit of observation is a person 
and'h.which info.-mattr.: is collected to characterize persons as to state 
of health. There ere the studies which’ ere commonly referred to as 
epidemiologic studies. V/he.i these studies arc interpreted in terms of 
cause-effect relations the cause-effect concept is usually the pragmatic 


The proof of cause-effect would be established or rejected by deub- 
cr.ire!” maninularing the smoking habits of such persons and observing 
the results. Ido such studies have been made to" my knowledge. Con- 


cxreritr.rn ration. Others feel that proof can be cstab_;hed t.irough 
observational tudk t, but there is little agreement os to what sorts of 
observations arc rciU"‘rcd. - 

A cumber of schemes have been suggested for assuring such proof. 
Koch's postulates arc an early attempt, hut. are applic.u.c only v • • -n 
tlie camarivc event is cNp'- 'ie or nor.expcr.irc to living organisms. The 
surgeon general’s committee has proposed a. number cf conditions 
which must be satisfied. These include consistency, strength, specificity, 
and coherence of the association. The ultimate decision, however, is 
said to be judgmental, • , 
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In general the acceptability of proof depends on the degree to which 
observations may be said to mimic the manipulative experiment. Per¬ 
haps the. best example of such a “natural experiment” is the study that 
demonstrated a leuhemogcnic effect of ionizing radiation in the sum- 
vors in Hiroshima. "v,'*.* 1, .siL : ;.iLx ‘ ’’ • 

ry : Smoking and Cardiovascular Disease • ■ - v : 

There is no study of smelting effects which closely resembles this 
sort of natural experiment. In all available studies persons are charac¬ 
terized as nonsmokers, former smokers, light smokers, heavy smokers, 
inhalers, and as other descriptive types with re pcct to the smoking 
habit. There is no presumption that the assignment to such a category ■ 
was a chance event, end indeed some investigators have made it clear 
that the decision to smoke is not a chance event but is to a degree pre¬ 
dictable on the basis of characteristics present before the decision is 
nude, on the so-called constitutional characteristics. • . 

Wc have then associations between smoking and certain card’s- 
vascular diseases that arc technically and statistically satisfactory, in 
the sense that they would rarely occur by chance in our samnles if, 
in fact, smoking had nothing to do with these diseases. We have also 
associations between certain constitutional factors ax:d smelting, alto 
technically satisfactory. Wc may think of three possible c:—’ 'nations. 
First, the ccnarkutional factors may lead-to L-t:h smelting and.d* acre. 
Second, smelting may cause disease. Third, dkcase may cause nr.oklr.gt 
These three explanations may all be in c.Tect. 

If the constitutional. association were a vet)’ strong me, so that 
all or almost cl! smelters and ncnsrr.okers could be identified bv eye 
color, for example, then we could not support the c. wse-cfTect hv-oth- 
csis. Due in fact thc__ccn s .atutional erxeention Laves much room ii 
which to maneuver. Wc can find, for example, smukers at .1 nsmmokcrs 
within both vulnerable and r.unvrl .raide cv -..xi;utit.r.;! rvnas. 

When the diseases which arc accepted by the committee- as caurtl’v 
related arc studied it is found that, the relative risk is vc v high, 
often of the order of io to io. This in essence means that if the cattr-e- 
effcct explanation is correct, it accounts for a very large part cf these 
diseases. For example,, it is possible to sup;-.; -a that most lung cancer 
may be due to smoking and would be ahotthed bv the cu.asrinn of 
smoking. With the doubtful group, relative risks of the order of t.< to 








wmm. 
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, are found, and smoking, if causal, can be incriminated in only a 
small portion of the cases. No one can suppose that the abo.ttton of 
smoking would wipe out cardiovascular disease or even a very large 

P3r This low relative risk is no argument against the cause-effect hy- 
pothesis, but it does make it diScult to give convincing f :oof of t ie 
hypothesis. It opens the possibility that whatever factors “““ 
majority of these discoid are also responsible for-the- 
smoking. In the ease of lung cancer many of us find it hardto_beUae 
that we could have overlooked some confounding variables that are 
„ hi-hly correlated with both smoking and lung cancer. 1 vs* co.cM» 
vaseda/dbease there is the troublesome suspicion mat some rclam ely 

low-level association really may have been overloo tcd. 

The <>ror' as: sreumant derived from epidemiologic stue..s in f-vor 
1I.C- - w res-’ct to coronery disease is the 

of the causal in:crpe.oei;jcn \-itn t ■ / . , , j 

_ , . r *„i-with time after smekmg r> aoancosava. 

finemg nut too “ c0 rc;ans dscidas the debate. It may 

■!' i“. JnsthuncnO. tendency to smoke also governs 

fee tryp -'——. • jr.-Mn-i can <-tay away from tne 
tire Of ^f 5 'to to years 

K-lyit: 1 . wno sr.anegs to Se_) K . , ... ro 

may b= supposed to hare a low level of constitutional to 


c V i-'-c« has accumulated in recent years, tne comp.-nty 
/V T r^ry to contradict the causal hypothesis has 

of the hypo^--> ^ -rcf-kilin: of there complex argu- 

increared. U *« ~ - ] * j, ur ,u, ;ly that dl 

n.—*-* u — > *•> * ■ » „ . r-: cccir.^n v.r^n 

. uiicmuc i:. —mi ^,.,^,1.-,- J:;rnay many by 

srsdyi-.g * *' '."*** v With which teientlats should be familiar, 

pacpla. iv.:t uu * „ distrust among teientk-o Ffeawjr. 

It SV 3 U.vi not ^“_ c ~ ' ■'.* * _ r«s:r*mit£CC has CQS.% tO 
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. SMOKIXG AND CORONARY II CART DISEASE 

ConOXART HcaICT'D txr.vse Mortautt 1 

Tho relative importance of the association Itktwccn cigarette smoking 
and coronary heart tliscn?o (CUD5 ax compared to the Association of 
smoking with other di>caswwas previously described in the i»tnxln«. 
lion to chapter 11 of the Surgeon GciicralV IOC t lie port. 

In tho United States more persons die from coronary heart di«.-u*»# 
than from any, other single cause; ami this most common form of fatal 
cardiova-siulir disease accounts for a greater percentage of excess 
deaths among cigarette smokers titan do deaths from liing cancer. In 
1SW, there were 1,703,000 deaths from all causes, of which almost 
345,500 or 30-3 percent, were due to atherosclerotic heart disease, 
including coronary heart disease. Table 1 gives the 1?G4 death rates for 
coronary heart disease per 100,000 persons by age and sex: 

Table 1-— i$6$ death re Us /or coronary htart disease per 100,GW 
c, persons by aye and sex 
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3-W 

JS-44 

AW* | 

Both Sexes.. 2S3. 1 


512 

205.8 1 

Msfcs. 354.2 

1L 0 

90.0 

34 L 3 | 

Females_ 2115 

1 0 

1 

17.4 

^.S 


loner NttMS Cisut iw H«tia4u<i>tKi to. 

These data illustrate the dramatic increases in the risk of d*nth 
from coronary heart dir rare as age advance* For males the rates 
»mong persons over the age of 45 appear to double from one decade 
to the next; among females the increased risk of death with advancing 
■ge is more dramatic—a threefold increase every 10 years. Of perhaps 
greater importance are the relatively low death rates among females, 
particularly below the age of 65, compared to malts of comparable 
age. The mortality differential between the sexes becomes less as age 
advances; under 43 years of age the coronary death rate among men 
is five times as high as among women and in the 75-S4 year age group 
it is only about 1*3 times as high- 

Tho Surgeon Generally 11*04 KejMrt determined a median mortality 
ratio (35) (pp. 103-110) for coronary heart disease of male current 
cigarette smokers of 1.7. Since this report, five Urge prospective 

■ » _ 

* >u death rates throuchotit this chapter are per 100.000 popalxtion. unless 
etherwhe indicated. f 

studies of smoking and mortality have been updated on the basis of 
longer periods of observation on each study subject. Current findings 
bib therefore more definitive and permit more detailed analysis of 
the interrelationship of cigarette smoking to other significant variables 
Such as age, sex, and the natUro of the smoking habit in terms of 
smount and duration of smoking. Pertinent findings are presented 
below from the studies of veterans in the United States (62) end 
Onad.i (12) and the extensive data, reported by. Hammond (4*)* Doll 1 
and Hill! (Co, SC, 27) , and Uorhani (17). 

The relative excess mortality associated with cigarette smoking is 
generally expressed in terms of a mortality ratio. This statistic is 
defined as the ratio of the number of observed dtarlri among smokers, 
to the expected deaths among smokers, it the age-specific mortality 
rates observed!among non-smokers had prevailed (62). The process 
of computing the expected number of deaths among smokers takes 
Into account and adjusts for any differences in the age distribution 
: of tho smokers and the nonsmoke rounder obseivationj Generally 
smokers arc defined as perrons currently smoking cigarettes, and nnn- 
imokers as those who never smoked or who never smoked regularly, 

Table-2' shows tl:c mortality rat;e>3 for coronary heart disease deaths 
among current cigaretto smokers according to the amount smoked 
drily In U.S. and Canadian malo veterans. 

Table 2._ Coronary htart disease moridlihj ratios. ayi-cdjasUd among 

current cigartUe snvoier* 6y amount smoked daily 

I C1(v,li/insliJ ddif. 


UiS. DiiUe veterans............ 

Canadian mole vflrrwu......-......... 


loCKI «t«lf (in 4M I C»**llM p* *»:*«*« »Ui-l* Ufl. 

Ill butb studies (74, 62) the mortality ratios were similar nnd in¬ 
creased with increasing iiitrtiriiv »»f cigarette smoking, Slightly higher 
ratios are reported in rh.* ttjji. veterans study fur current Miiukrru of 
tiparettrsonlv. 


jl7) U.S. Pwue n-at-rn Stance. National Center for Health SiaUirlc*. Mw- 
ullty from disease* e**n«iattd wilh >3JO.Iot: Edited Stale*. UC-J-OL 
VTaiiiuston. U.S. Dc>ar.o>cat of Health. KJocaUoo. cad Welfare. Vital 
and Health Statistics Seriea SO. No, 4, Public Health Service ^oSLoa- 
Uoo No. 1000. October 100G. 43 pp. 


/jjj U-S. Pnuc nciLTU Stance. SaioUct; and Health. Report of the Advisory 
Co* call tee to the Sar;eca General !of the Public Ilea' * Service. (*. ash- 
Isptoou) U.S. Department of Health. Education, and Welfare. lt*>4. 
337 pp. '* 


(ff) KAnv. H. A. The Dora vtndy of isokLo; and mortality naan; C.3. 
w veteran*: report on o'-j year* of oiictutlon /c: Uncurl. V, editor. 
Epld^mlologteal approach;* to tie smdy of cancer and other d-irase*. 
BrthesJa. U.S. Public Health Service. National Cancer Insulate iloae- 
graph No. 10, January-1000. Pp. 1-103. 

1 1 j) Cur, E. XV. R. A Canadian study of saiokin? and health. Ottawa. Depart- 
v -^ ment of National H-alth and Welfare, 10CG. 1ST pin 
tg| Uammom). H. C. Sew kina in relation to the death rale* of 1 enllionmen 
w and * 01,1011 In: llaenutl., W„ e Jitor. K oii Mo; sea 1 1 *|'prnarh'e* to the 
atudy of f»nr»r Jiv,! other di^asr*. IWbt'Kda, U.J 4 - Putdie lUaltli Serv¬ 
ice. Nallunal 1 Cancer l»*tttu«e ait>M<>sruph No. 10, January 100C. IV 
1*7-201. 

(SJl Dou. It. litix. A. B. Mortality In relation to scnoklb?: 10 years' ohserra- 
Uocs of BrttLiU doctor-* tre. 1). Dritish Medical 1 Journal (Loodoal 
KSC33) : 1230-1110.1 May 20. |?»M. 

(W| Don, It. Jinx. A. 0.; Mortality tn relation to soiotiine: 10 year*' oUsena- 
tlona of britisb dxtors IConduilcdl. Crltish Medical Journal (Londaa) 

KSarsJ) ; 107. June d. 1>,I. 

f*7) Doia, n , llnu A. D. .Mortality, of nriilsh doctors in rt lit ton ,to scintlav: 
OSvetritioc* on coronary, turunshicsi*. In: Daen*:e|. W.. KJltor. Epl- 
. drmtolnciiral Approaches to the study of Cancer «r.<l lOttcr Chronic Di*- 
. eases. Ret hernia. L'.S. PuinUc llcatlh tVrvurCi National Cancer JAstitate' 
Uoaoin-spli Sol ir>, January lt> 4 i. Tp. 2lAJ-Jiil 
HoeUAxr .1 .V. O.. Iliui:,*. If. JI_ IIsi.-low. It Rriert o( a 10-year fot- 
loir up •ttnly Of the San Irarui.-co l«.iVi;,l...n«ji;ra M^rtalltr from OToaary 
heart dli.a.^c ao<l!tro^« all.causes. Jour mat of chronic DlAca.vcv (Sc 
Louis) 1C: 1231-1201. 1>J. 
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The statistical methods which appeared in the 1964 report, reappear 
1967 one. A second article criticizing the methods is appended . ■ 


in the 
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(from the Bulletin of National Statistical Institute, pp 856-860, I 966 ) 
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A CRITIQUE ON THE REPORT OF THE SURGEON GENERAL’S 
• 7 ADVISORY COMMITTEE ON SMOKING AND HEALTH 

George L. Saiger 

Medical Research, Palisade (Fort Lee), Nezo Jersey, U.S.A. 

• . . ABSTRACT 


a :V 




The Report of the Surgeon General’s Advisory Committee on Smoking 
and Health was first issued in January 1964 by the United States Public Health 
Service. • 

The critique submitted for presentation by the author is only part of a much 
longer versiont In other words, the Report of the Surgeon General’s Committee 
lends itself to a considerable amount of discussion. 

Are the conclusions of the Surgeon General’s Committee justified? The 
author feels that they are not and he bases that opinion on an examination of the 
methods employed by the Committee in arriving at its conclusions, the character 
of the Report itself and the composition' of the Committee as far as scientific dis- 
' riplines are concerned. In that respect, his critique can be summarized 1 as follows: 

L In its Report, the Surgeon General’s Committee did not make a clear 
distinction between causal significance and; proof and, on one occasion, did use 
the terms interchangeably. * 

‘ 2. It organized the evidence poorly, so poorly, that it is not difficult for one, 
in reading the Report, to lose sight of tee objectives. 

' i - *:•’ 3. It did not use a systematic approach in investigating various aspects 
of the problem. 

* 4. It failed frequently to offer reasonable or meaningful derinidons of sta¬ 
tistical and epidemiological terms. An outstanding example of this is given on 
page 3 of the critique. - 












5. It was not altogether consistent in applying principles. 

| 6. Its criteria for judging causation were not entirely realistic. In fact, with 
one exception^ those criteria could be better described as criteria for ascertaining 
the value cf a variable as a diagnostic index, a predictor, or both. 

7. It engaged in a considerable amount of rationalization with respect to 
evidence which did not conform to the particular hypothesis which it had chosen 
to explore in detvil. On the other hand, it appeared to be more convenient for the 
Committee to downgrade evidence which was consistent with another hypothesis 
than for it to change its policy and explore that hypothesis in detail as well. 

8 . Its Report is replete with redundancies. Indeed, there are instances in 
which the paraphrasing is such that one is left with the impession that new 
pieces of evidence were being introduced. 

9. It did not distinguish between primary and secofidary cancer of the lung, 
and such a distinction is essential, since cigarette smoking or not smoking is not 
•assumed to be related to the occurrence of secondary cancer of the lung. 

10. Not all pertinent scientific disciplines were represented on the Com¬ 

mittee. For example, there was no psychiatrist, psychologist, sociologist, gene¬ 
ticist or radiologist on the Committee. ^ 

11. The Committee did not appear to be consistently aware of the fact that 

self-selection is the one known factor which cannot be controlled completely in 
any survey regardless of form. Self-selection may be characterized in the fob- 
lowing hypothesis: * 

Even if cigarette smokers, as a group, did not smoke, there still would be 
a higher proportion of persons with primary cancer of the lung, say, among them 
than among non-smokers, as a group, since constitutionally they arc more disposed 
to the disease. That, of course, is a statement of the constitutional hypothesis . 

By taking all of these criticisms and others into consideration, and by explo¬ 
ring the constitutional hypothesis in much greater detail than did the Surgeon 
General’s Committee, the author is able to conclude that there is strong reason' to 
believe that the evidence appearing in the Report cf the Surgeon General’s Com¬ 
mittee fits the constitutional hypothesis at least as well as it docs the cigarette hy¬ 
pothesis. That alone would suggest that a causal significance cannot be attached 
to the relationships mentioned at the cutset cf the critique, i.e., to the relationship 
between cigarette smoking or net smoking and the occurrence of certain respi¬ 
ratory diseases and to the relationship between cigarette smoking or not smoking 
and the occurrence of coronary heart disease. (It is not feasible to conduct studies 
of the type which would force these relationships to disappear if they are 
not those of cause and effect). Finally, more research would be necessary to test 
definitively the strength of one hypothesis against that of the other, and that is. 
how the "author feels the situation with respect to smoking and health stands 
at the present. ; . ^ < . 


DISCUSSION 


W. G. COCHRAN. As the statistician on the Committee whose report Dr. Sniper has criticized, 
I am a liule hesitant to enter the disctissicn. The Committee studied the evidence fur a year, 
with preat assistance from a liirpe panel of expert consultants. The Committee's report h?$ 3S7 
pages, and received widespread distribution and publicity. Consequently, there is merit in the 
poi.u of view that the Committee lias had its say, and that when critiques appear, die interested 
bystander cun read the critique and the Report and form his own opinion. 
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Further, the problem of the relation between smoking and health is one on which new 
data are continuously accumulating, particularly dbtu on females,, of which relatively little was 
available to the Committee, and turther person-years of experience in the prospective studies, 
which facilitate the type of control on.more v ariables that Dt. Saiger and I both fivcur. The most 
interesting question is not what the state of the evidence was early, in- 1955 i: when the Committee 
study was in progress, but what it is now. This, of course, gets beyond the scope of Dr. 
Saiger’s paper. 

Nevertheless, I would like to comment, for two reasons. Dr. Saiger’s references to the 
Committee's work are inaccurate in. a number cf respects. I would like to quote two examples, 
to reinforce my hope that those who arc interested in> liis arguments will read the relevant' part 
of the report. Secondly, the problem cf appraising the self-selection or constitutional hypothesis 
— the main theme of Dr. Saiger’s paper — is a challenging one for statisticians. 

First as regards inaccuracies. On pp. 6—7 Dr. Saiger doubts the competence and abilitv 
of the 10 men* and particularly of the poor statistician, to caver the vast literature cn this problem' 
in the time used. He omits to tell ycu of the 139 persons and agencies used as expert consultants, 
through these are listed 1 and : their contributions described right at the beginning of the Keport. 
J At the top of page 3, Dr. Saiger refers to the committee’s definition of a' cause as being 
w a significant, effectual; relationship between an agent and an associated disorder or disease in 
the host", and'proceeds tc ridicule such a definition. In'fact, the Committee gave no formal de¬ 
finition of a cause, recognizing that cause and: effect are complex ideas, but instead discussed 
on pp 20—21 their conception of causality. The sentence from which Dr. Saiger purports to be 
quoting reads as lollows fp.21)..“The word cause is the one in general usage in connection with 
matters considered in this study, and it' is capable of conveying the notion of a significant, ef¬ 
fectual, rclaridnship: between an agent and an associated disorder or disease in the host". The 
Report goes on,at once to state: "ho member of this Committee used the word cause in an abso¬ 
lute sense in the area cf this study" 3nd "all members shared a common conception of the mul¬ 
tiple etiology, of biological processes". 

As regards the self-selection hypothesis, I agree with Dr. Saiger that a weil-pHimed, long- 
ter m randomhedi experiment would be enlightening but is; impracticable. Im appraising this hy¬ 
pothesis from non-rcmdomized data, ; \vhot can one do? To quote some of the statistical'evidence 
for males, the death rate at a given, age increases steadily with the number of cigarettes smoked. 
For men of a> given age who report smoking th: same amount, the death nte increases with the 
number of years smoked. For men of a given age who: previously smoked a given amount, the 
death'rate is lower for those who-have stopped than for those who have continued. In; two groups 
of men of the same age who have stopped for the same Iongth of time, the group which previously 
smoked more have the higher death rate. Dr. Saiger seems to think that the self-sclbction hypothe¬ 
sis can comfortably accomodate all these results and ! others which I could cite. My, opinion 
is that it: is being stretched very thin., 

Secondly, one considers ail studies in which differences in physique, habits, ancestry, 
psychological pattern and so on between;cigarette smokers and non-smokers have been examined! 
Dr. Saiger mentions, ns does the Report, 3 number of variables in which differences have been 
found in some studies. However, these differences are at most small differences between'the 
means of two populations that overlap extensively. 

Thirdly, in the prospective and retrospective studies,, one adiusts for any variables;other 
than smoking that arc known or suspected tc be related'to the probability of dying. In the analyses 
leading to the Report, these adjustments were computed wherever the dna allowed: it. Except, 
for age, for which adjustment is, essential; these computations produced only slight changes in 
the mortality ratio. On page 13, in mentioning a seven — variable adjustment by Hammond, 
Dr. Saiger points out that the 7i did include important variables such a longevity of parents and: 
grandparents,; initial 1 health status of the subject, marital status, and so on. Actually,* Hammond: 
already examined* the effects of adjusting for each of these variables, individually, again finding 
only slight changes in the mortality rbtio. From inspection of Hammond’S data^ my judgement 
was and: is that the combination of variables would give essentially, the same conclusion;^ 

From all this, tire Committees reached the judgement' that seif-selection could account 
for only a minor fraction of the observed difference in death rates., It felt: in no position to put i 
precise figure, ^-ay 5°or IS 3 ;,, on this fraction^ and like Dr. Saiger, I look forward to seeing, 
more d.ua bearing on live constitutional hypothesis. I feel, however,, that the extreme form of 
the constitutional hypothesis cannot be appraised! by these methods. No matter for how many 
variables we adjust, live objection can be raised that the difference in death rates is due to some 
further variable not yet measured. 

Finally, mv opinion is that, the new data that T have seen sinor 1963 do not weaken the 
main conclusions of the Report. 


Source: https://www.industrydocuments.ucsf.edu/docs/jslkOOOO 
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V. G-PaNSH. A sample survey cannot provide rigorous evidence of cause and effect 
relationships, irrespective, of how many variables are controlled, since factors affecting observed 
phenomena are almost innumerable. At best, the results cm indicate possible lines tbr further 
investigation. Some years back Prof. Fisher offered the-hypothesis: that persons who were gene¬ 
tically more prone to cancer developed a craving; far smoking. Neither this nor any other hypotho 
sis cm be tested by samoie survey. It requires experimentation by randomization of experi¬ 
mental units. Since this does not seem feasible when dealing with'human beings, data obtained 
from experiments on laboratory animals.should be very valuable ancillary evidence. Correlations 
observed in sample surveys should not be tit ken for cause and effect relationships but as indi¬ 
cations which can be tested unequivocally only by experimentation. 



* 


G. L. SaICCR. Thank you. Prof. Cochran* for your comments. These are my comments 
in turn: 

1. I should like to urge those who 3re interested in the problem of whether or not smoking 
affects health adversely to rend the full text of my critique as well as the Report of the Surgeon 
General’s Committee. One ought not to consider my summary. Prof. Cochran’s comments and 
my rebuttal sufficient for the purpose of forming an opinion of his own. 

2. Additional! evidence, has accumulated since the Report of the. Surgeon General^ Com¬ 
mittee was first issued. That evidence cannot alter the methods employed by the Committee 
in arriving at its conclusions, the character of the Report itself nor the. composition of the Cem- 
nrttce as far as scientific disciplines arc concerned: Depending.on its quality, I am willing to 
accept the evidence on which the Report was based and the new evidence for the purpose of tes¬ 
ting the strength of the cigarette hypothesis against that of the constitutional hypothesis. I am 
convinced that all such evidence, old and new, fits the constitutional hypothesis at least as well! 
as it docs the cigarette hypo thesis. 

In speaking of new evidence. Prof. Cochran fails to mention those studies whose results 
suggest that, exclusive of changes brought about by the disease itself, person* with cancer of the 
lurg have characteristics which are not the same as those of other persons. That is important, 
since wc already know that cigarette smokers differ from non-smokers constitutionally. 

3. Prof. Cochran speaks in- generalities: about alleged! inaccuracies in my critique with res¬ 
pect to the work of the Committee, and then proceeds to give examples of two: 

a) It should be emphasized that'the number of articles and other sources of information 
which the Surgeon General’s Committee was reported to have reviewed exceeded 10:000, and 
most of the evidence contained in those articles and other sources of information was statistical 
in nature. Prof. Cochran states that 1S9 persons and agencies were used as expert consultants 
by the Committee. As ff.r as I can determine, there were only 31 statisticians in that-group, and 
not all of them would be classified as experts. Though Prof. Cochran had net expressed an opi¬ 
nion publicly on the problem of whether or not smoking; affects health adversely before being 
called 1 on to assist in weighing the evidence, con the same be said: of the statistical consultants ? 
My point is this: Some of the statistical!evidence contained in the Report of the Committee is 
not the kind of evidence which a man without bias and of Prof. Cochran’s competence would 
have accepted, I am certain, had he ascertained the value of that evidence himself. 

b ) Prof. Cochran' claims that the Surgeon GeneraPs Committee gave no definition of 
“a cause 14 . To support that claim, he refers to the following sentence on p.tgc 21 of the Report 
of the Committee: 

“The word cause is the one in general usage in connection with matters considered in this 
study, and it is capable of conveying the notion.of a significant, effectual, relationship between 
an agent and an associated disorder or disease in the Host* 4 . 

There is no doubt in my mind but that "a significant,, effectual* relationship between an 
agent andlan associated disorder or disease in the host' 1 ri the Committee’s definition of "a cause* 4 , 
however Prof. Cochran may choose to interpret it. Obviously., such o definition deserves to bt 
ridiculed. Obviously,, such a definition needs to be qualified; and the Committee did that., at 
least in part, by stating that it did not use the word! "cause 44 in an absolute sense and by expres¬ 
sing a concern for the concept of multiple causation. 

4. Indeed, I do feci 1 that evidence' acquired in epidemiological surveys and appearing in 
the Report of the Surgeon General’s Committee is consistent with the constitutional hypothesis. 
May I quote fionv pages II ind 12 of my critique with respect to that hypothesis: 


Source: Wtps://www.inTiTstry(J 6 cuments.ucsf.edu/docs/jslk 0006 
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From page 11— 

"... Once a person’s constitution is determined, so are his degree of disposition to the 
practice of cigarette smoking and his degree of disposition to the disease, and those degrees are 
highly and positively, correlated'". 

From page 12- 

“A low degree of disposition to the practice would be exemplified by the person who dis¬ 
continues it' freely after starting late in life and smoking two or three cigcrcttcs per day, for two 
years without inhaling 1 ". 

That rite Committee was confused with respect to the concept of "degree"* as opposed 
to the concept of "kind M is well: illustrated on pace 10 of my critique: May I quote further: 

"... The Surgeon General’s Committee assumed that two distinct makeups were required 
to explore the constitutional hypothesis, one for cigarette smokers and one for .non-smokers. 
But that assumption is neither realistic nor consistent with other observations on constitution 
made by the Committee. For example, the Committee did not expect to find all males among 
cigarette smokers and no males among non-smokers. Yet sex is a constitutional factor. In a 
similar fashion, it should not have expected to find 2 II neurotics in one group and ; no neurotics 
in the other, nor even a much' higher proportion of neurotics in one group than in the other". 

5. Prof. Cochran states that constitutional! differences between cigarette smokers and non- 
smokers are ac most small differences. Presumably, he derived'that opinion from an examination 
of single variables. It is not unusual, with biological variables, to observe a considerable amount 
of overlapping of distributions. I already have alluded to that possibility in the preceding 
paragraph. Furthermore, I was able to increase estimated distances between the groups, signifi¬ 
cantly bv forming combinations of variables. That was one basis for the statement in my critique 
that constitution more adequately would be represented by a combination of variables.,That was 
one basis for the statement in my critique, and in rav summary* that it appeared to be mere 
convenient for the Surgeon General’s Committee to downgrade evidence which was consistent 
with another hypothesis than for it to change its policy and explore that hypothesis in detail as well. 

And what does the Report of the Surgeon. Gencrai’s Committee show? It shows that long¬ 
evity of parents end grandparents could have an appreciable effect on the overall relative risk-of dying 
among cigarette smokers, and that health, status of the subject'at the beginning of the survey, 
marital states, whether or not tranquilizers were being.used and degree of exercise arc highiv 
related to the probability of dyings i.e., they are known factors of importance in the occurrence 
of death, It also shows that Hammond did not inclbde those factors in a combination. Prof. 
Cochran confirms that observation in his comments. 

Hammond did include other factors in 1 a combination, however, and his results indicate 
that age and sex ere nor the only factors which should be controlled in exploring the consti^ 
tutionnl hypothesis. (Note: The Surgeon General’s Committee controlled age and sex only in 
arriving at its relative risks). Prof. Cochran and I both agree that studies should be conducted 
in the area of controlling progressively, larger combinations of variables. The constitutional hy¬ 
pothesis does not specify that, in epidemiological surveys, the point can be reached where the 
relative risks of dying would estimate unity. (The only'way inwhich sclf-scleciiorncunbe controlled 
completely is by means of a long-term human experiment). There is a strong possibility, however, 
that they would approach unity. If they did, then the conclusions, of the Surgeon General’s Com¬ 
mittee would be weakened further rather than strengthened. Therefore, the statement by Prof. Coc¬ 
hran that "no matter for how many variables we adjust, the objection can be rai:etl that the dif¬ 
ference in death rate? is due to some further variable r.ot yet; measured" is grossly misleading. 
For the same reason, l cannot agree with' Prof. Cochran that the problem of exploring the 
constitutional hypothesis is a challenging one for statisticians. 

6. There is an important piece of evidence which Prof. Cochran, as a member of the Sur¬ 
geon GcncraPs Committee, fails to explain: Y/hy is it that primary-cancer of the lung, histolo¬ 
gically similar to that found in humans, can' be produced in animals and' with a variety of sub¬ 
stances, but, as far as is knownv not with condensates of cigarette smoke? 

Prof. Cochran’s-comments and my rebuttal may have created some misunderstanding. 
Therefore, in closing, let me state my position as follows: 

I am not an advocate of the constitutional hypothesis. The chief purpose of my critique 
is to determine whether or not the conclusions of the Surgeon General’s Committee are justified. 
In examining the methods employed by the Committee in arriving, at its conclusions, I find that 
it should have explored more than one hypothesis in detail and I offer, as a Logical alternative, 
the constitutional! hypothesis.: 

Though Prof. Cochran and I disagree on many points wc apparently do not disagree on 
an important one, namely on the need for more research to test' further (on dc fblithely y as I call 
it) the strength of the cigarette hypothesis.against that of the constitutional hypothesis. 


SoijTV^^tfps:7yw\/w:iridt]?tryU-ocaments.ucsf.edu/ctocs/jslI<t^0'6'' 
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,, ■ Vi5. veterans study also (lermittcd the comparison of age- 

•pccific coronary heartdi^.iv mortality rate* for cx-iiimkers and 
current cig.ircltr smokers (table 2A). From these dam, it nripears 
tliat cessation of rigan-ltu smokin'* is followed by a reduction in risk 
of coronary heart disease mortality as com [Hired to tliosc who continue 
. *osmokecigarates. ....... r .•-/ ■. .*..-. - * . 

Tabu 2A .—Annual death •ats per 100,000 from coronary heart disease 
. by age, ciswlft-smokiny status and r.umbcr oj ciyareties smoked per 
day, US. cetera ns study 
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' V.^ The Hammond study findings summarized in table 3 are based on 

* • ‘ y ... t* coronary heart disease deaths reported over a 4-year period amone 

v * *pproiimatc]y 1 minion persons (441,0CW men and 563,000 women). * 

■ * ■ Tule 3 .—Connery heart disease mortality ratios among Current 
. . * • ■ ; * cigarette smokers only, by amount smoked daily 
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' Tables 3 and 4 show that both men and women who smoke cigarettes 
have relatively higher diath rates from coronary heart disease than 
Bonsmokers, although men have higher rates than women. For each 
sex and for each ago group, the mortality ratios for coronary heart 
disease generally increase with increased intensity of cigarette smok¬ 
ing (tabic 3 )j. The highest mortality ratio 3 for both men and women 
ere observed in the 45-54 year age-group; the coronary heart disease 

death rates among hcary smokers in this age group are three times the 
death rates for nonsmokers for btitli scses. The mortality ratios for 
both men and women decrease with advancing age in each intensity 
category. This trend may reflect the enects of selective survival of 
smokers who have survived the elevated 'risks at younger ages of cor¬ 
onary heart disease and other diseases associated with cigarette 

- crooking. r# 5 *-'' -■ V. ‘ ’ f ',' ; * ■ 

Another explanation of the decrease in mortality ratios with aging 
y, h that the eilect of smoking, while substantial'in increasing death 
r«tes. cannot be expected to fcc proportionate to all other causes of 
corpnary heart disease as age adv-an^cs. Considering the advanced de- 
r ;. greb of atherosclerosis gcncr illy found among nonsmoken over age 
ttfthc deleterious cilcct of smoking is more appropriately, represented 
*• the eacc&a in death rates among smokers. Table 4 below shows 

- the obeerved death rates from coronary heart ducase among persnus 
Jtudicd by IlammonJ and classified by* age, sex, and smoking status. 
Although the mortality ratios d^rreAsed with age, diiTfttrees in death 
I rates, which rcilivt the numbers of persons wlm die in each age group, 
/ increase. This could be interpreted to mean that, although rebt Uo to 

other factors, the role of cigarette smoking tcmU to diinihisli with ad¬ 
vancing age, the number of cxc«« deaths.per i 00 , 0>0 smokers continues 
to rise with advaiieitiig age. _ 
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Table 4.— Age-specif.c death raUs jrem cornnery heart disease y. l 
lOOjOOO persons by aye, sex, and smoking status I 
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Tliio relative decrease in death rates from coronary heart disc.-.: 
associated with the cessation of cigarette smoking is illustrated i 

tnblo 4A. ... .. .'".v ,, ,.- *' 4 , . 

Table 4A .—Coronary heart disease (men). Age-itandardLifd dec!!. 
raUs for tx-ciyaretU smokers with history »J cigarette smoking only, 
by former number of cigarettes smoked per day arA years since la.it 
cigarette smoking. Death, rates for current cigarette smokers trd-V history 
of cigarette smoking only ar.d men who necer smoked regularly ere 
shown for comparison. Men aged SO-SO 
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^ In 4 prospective study by Doll unJ IliU IkV) of mortality among 
British physicians whose smoking habits had Uvn previously recorded, 
there were l r >»D dvatiis in the coon:.: of 10 iu which the underly¬ 
in'* cause was coronary heart disease U7, tnbk- 1), The physician popu¬ 
lation under observation totaled 32tUS3. |>trson-ycnr.s. The CUD 
deaths were classified into three major subcatvgoncs: Group l, com¬ 
prisin'* 35 Cl!D deaths iu which an associated condition related to 
amoking, c.g, lung cancer, was rccoreli-don the death certificate; Group 
2, comprising Til CIID deaths in which no other significant contribu¬ 
tory cause nf death \v.is rvcorJed on the deathcertificate; anil Group3, 
comprising 013 CHD deaths which were associated with some other 
contributory cause, includingconditions known to predispose to coro¬ 
nary heart disease, c.g, hypertension, diabetes, and obesity. The CllD 
death rates for smokers and nonsmuken based only on Group 1 death.*, 
while subject to brge vartAwnu, show the largest Jiucrcntiali {data not 
shown). Among smokers of 23 or more cigarettes daily, the age-ad¬ 
justed, ClllV death rate vras nearly eight times that in nonjmokcrs. 

Based on Group 2 coronary heart disease deatin, presumably uncom¬ 
plicated by any other significant disease, llu: mortality ratio of age- 
ndjtotcd death rates aim mg continuing cigarette smokers to non- 
rniokcrs is found to be 1.6, and fur heavy smokers to nonsmokers the 

ratio is 2.0. However, dS shown in table 5, the mortality difterentiils 
Lctween smokers and nonsmokers arc much larger at the younger ages. 

Table 5 .—Mortdliy ratio* jor dijfertr.t types oj coronary heart disease 
. by smoking Ac6iii . 
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Tho mortality ratios shown for Group 3 deaths, i.«-, CHD deaths 
accompanied by some other complicating disease, suggest that, for 
aU age groups combined, smokers do not have any special risk to 
this type of coronary death However, smokers below the age of 65 
appear to bo at a somewhat greater risk, while no consistent differen¬ 
tials arc observed among perrons in the older age groups. 

In summary, the study substantiates other mortality studies 1 find¬ 
ings that CIID mortality ratios (current cigarette smokers vs. non- 
smokers) increase with the number of cigarettes smoked daily, that 
the ratios are highest in the age group 45-Si, and that they decrease 
as age advances. Moreover, smoking apparently is associated with 
deaths from coronary heart disease among persons free of other 
serious disease states. 

In a prospective study of California longshoremen, Borhani (f7) 
reported on the mortality experience of more than 3,700 men observed 
/. for 10 years. Table 6, {derived from his data, provides some additional 
insights on both the indcpcrtthmi and ihc interaction effects of ciga¬ 
rette smoking. •• .. 

Men 45-61 years of age w ho were heavy smokers experienced higher 
death rates from coronary heart disease than did nonsmokers independ¬ 
ent of whether they were hypertensive or nonhypertensive, 

T*»LE 6.— Mortality ratio from coronary heart dUeaie among mol* 
kypcrtenrlcti and nemh'jpertenrii'i by smoking hittory o nd age 
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Prospective Study of British Physicians* The original articles •' 
of Doll and Hill contain important details which have been omitted from ** 
the 1967 document. Table 5 has grouped all amounts of cigarette •vAm-'-V 
smoking, whereas the original articles have specified the quantity from.'' 

1 to 14, 15 to 24 and 25+ cigarettes. ,s There is no clear gradient with 


number of cigarettes smoked" quoting from (25, 26) Doll and Hill. 


. v Alternatively, cigarette smoking end coronary thromNisis rr.ay 
f l . be related to one another only indirectly through sonic other 
V factor. It may be, for example, that men with a raided serum 

* cholesterol or of a particular physical constitution (Scit.*cr, 

1963) or who tcnJ to take httle physical exercise also tend to 
take up cigarette smoking, and that these factors conrnbatc 
to the production of the disease. Such a hypothesis is nor, at 
first sight, uruttractivc, since the ratio of the mortality rat .* of 
smokers to non-smokers is relatively small. But it becvm.es 
difficult to accept when all the evidence is taken into account— 
namely, the much closer relationship at yours aces, the increase 
in mortality with' increased amount smoked, the difference 
between cigarette and pipe *mc!ang and between inhaling and 
not inhaling, the reduction in mortality with increasing t.me 
after smoking has been stopped* and the many physiological 
effects of smoking on the cardiovascular system. In shorty that 
cigarette smoking is a cause of coronary thrombosis is not, we 
think, proved ; but it is the most reasonable interpretation of 
the available facts. «-V’■ 

r In short, we would conclude from these data that tne only 
cardiovascular cause of mortality to show* any association with 
smoking habits is coronary disease, unrelated to hypertension, 
and that even here die differences in rates arc not very marked. 
The death rate of all smokers (4.0i) is 23 :, higher than that 
of non-smokers (3Jl) t and this excess appears to be limited to 

* the cigarette smokers (4J9, or 33% above the non-smokers. 
Table IS). There is certainly no clear gradient with number 
of cigarettes smoked, but the highest mortality is found among 
the heaviest smokers and there appears to be a fall! in mortality 
on giving up smoking (Table 19). Vfc examine these findings 
more cWIy in Table 20, which shows the age-specific death 
rates from coronary disease. These figures show that a rising 
gradient of mortality from non-smokers to heavy cigarette 

* smokers is clearly present at ages under 65, doubtful at ages 
65-74, and absent at age 75 years and over* 

7“ \Te have r.<M sought clinical information about the large 
number of deaths in this cardiovascular group ar.J consequently 
have not felt justified in trying to separate a group of deaths 
which might t>c ascribed to ** cor pulmonale.** Vvc noted earlier 
that 55 cardiovascular deaths included a reference to chronic 
bronchitis on the death certificate (coronary thrombosis 24, 
myocardial degeneration 15, hypertension 2, other heart disease 
4 , and cerebrovascular accidents 10), and it was shown in 
Tables 16 and 17 that these deaths were closely associated with 
smoking. It is possible that in a few of them the primary 
cause w as really chronic bronchitis—particularly perhaps among 
those attributed to myocardial' degeneration or M ether heart 
diseaseor.d th-at these constitute another cardiovascular 
group w hich is also associated with smoking. On the evidence 
s available, however, this group would not appmr to be large 
enough to have materially affected the results. Possibly roost 
such deaths among doctors arc attributed directly to chronic 
—bronchitis. . _ 


. A* 


p&yii' 

JSP 

% 


mvm 
kMm 


Wsm 


Tuit \i—SLan J<irJizeJ DtJth Rsiei from osculsr DistJtr* 

L J Death Rite per 1«0TO 

*. iTrnr > i^ e -~ 

Men »n»oker» SmU<n Sr*.*en 



P«rc or 

l C;**f W* 

lisa s jB 


4Si | t’50 
1U \ 0 IS I 


171 ) 1*67 


C^=Arr • ,b*t ** 


Uu | ; I,T76 j 4 :6 \ 3 si | 4 V 
1 3TT 097 I 057 I 10 


d*r„—o- 1 
er. .. I 

H^rser-iim .. | 

OiVt 

O.Vr j 

Lre.vtucs .. I 


Total .. .2.769 J 
TotC trpcru=.i.-»c ; 370 I 




•*.«? WrJS-vt vtferciKC to cn »*ve Jnth cemAott 

t Hfperuanco ixtetreU w cq use . 


mm 


T*ai« 19.— St*n.ltrJiztJ Duth R**t from C*rJL^uc*tjT DiUiUt «n 
Rtluum to th* Suml^r of ±mo**d _. 


O coth R»te per IA» 
S«- of Cipfr«« Sro**cJD»k» 

4 I 15-2* I »♦ I Ar 


Jy | Gt-en 

--“l 

All | 

Arauun r > | CirMOtw 


J lb A 1 I »*l 1 1** » 

lAU (““iTj 1 »-»! I 1 

4 Y> 4> \ 4 fl ’ 1 

C^uurr J ifar* ] 0-09 0 29 | 0«_* 

****** (.AU l 4 >7 | 5 I« « 

no *47 . 

lt^€(V;A4X 0 44 04 S 0 4S O 

l>-*f ©J2 049 021 O 

.. .. 041 041 042 o 

.. Oi4 t 014 , OJ9 O 

rile — Toj | 401 ! 991 I ♦ 

.. • ivo [ lea I »1T I » 

* *• 4 -■*%i.urn. 4 ti ^ J/WS; vrtA* 


J : P' 1 . 


T**L1 JO.— D*Jtk from Coronary Tfc'vmiuii* by Att* 

| I * OetthfUtrprr 1.000 " 


Current 

Cirf»reri« Srv.4«r* 

Sm.4kO. L>«'Jy 

1-14 

11-24 

31 ♦ | 

0 41 

049 

|V» 

1 64 

3 40 

3 71 

• M 

701 

• M 

h «« 

1104 

IT 19 

21 22 

11 ^ 

IT V> 

3Jun 

1tS4 

—t 

4 VS 

4 24 

4*7 


a a 

>Pi.ern l 
li «.vJ 
Current 





jou rce: https://www.industrydocuments.uc 





. 

“*Au anulysU was made by Schor (SC) of 181 adult males who died 
from coronary (mart-disease generally less than 2 years after ivcemii# 
a periodic heaUli examination. The nvmlts of this study and those of 
Doll and Hill suggest that sudden death from previously undetected 
coronary heart disease frequently occurs amon^ cigarette smokers. If 
this is true, it may, in part, account for the small different i:t!s in the 
prevalence of coronary heart disease between'smokers and uonsmoken; 
observed in some morbidity prevalence surveys. As will ho described 
in the 'following section, longitudinal, prospective morbidity studies 
also show that smokers are more likely to die from sudden attacks of 

[pronary heart disease. \ v;' a , : v-. : 
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Coronary Heart Disease Morbidity* : v ;. 

In chapter 11 of the 1004 Surgeon General"* Report', several prospec¬ 
tive studios on the incidence of coronary heart disease (dd> 31. 78. 55) 
established that smokers were subject to higher rates than nousmokers. 
The .relationship was reported to be more marked under 50 years of 
age than among older persons and appeared to be associated with 
myocardial infarction but not with angina pectoris. Since the 1HG4 
report, recent findings from large-scale, ongoing prosjwctive studies 
have been reported, providing additional insight on the interaction 
between smoking and other important coronary heart disease risk fac¬ 
tors. Current findings are summarized in the following pages includ¬ 
ing tables 7 to 18. Mliencver possible, data are shown separately for 
findings related to angina pectoris and those pertaining to myocardial 
infarction, including sudden death attributed to coronary heart dis¬ 
ease. Higgins (SO) has drawn attention to the fact that “many factors 
may influence or be affected by smoking habits, and obscure those 
differences between smokers and 1 notismokers which are directly re¬ 
lated to the use of tobacco.*’ In her review of tlie literature, Higgins" 
identified differences between smokers and nousmokers in genetically 

‘Also ciay Include mortality data In this presentation. 

determined qualities (2J), in physique (77, 2J), in personality (-J7, 

. 47, 4$ t ffd, CS y CO), and in social, cultural, religious, and economic 
character is t ics (4S, iPi CS,S4 ). \\ . - - / 
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Sudden Deaths. This paragraph implies that sudden death occur more 
frequently among smokers, Schor et all. (86) specified! one group of sudden 
deaths, i.e. those who die from coronary disease undetected!. The incidence 
of sudden deaths of smokers compared to nonsmokers cannot be derived from 
the article. A portion of the Discussion is as follows: 


3 


The person who dies from coronary 
heart disease which has escaped detection 
constitutes a special problem: In our popu¬ 
lation 42% were in this category. Our find¬ 
ings show- that, by our present techniques, 
such a person more closely, resembled his 
alive counterpart without evidence of heart 
disease than he did the person who died 
with the diagnosis of the disease. Further¬ 
more, tin’s person died somewhat sooner 
after his last examination than did the 
man in whom the disease had been identi¬ 
fied' The lethal process can, therefore, be 
presumed to have been advanced at the 
time of examination. Clearly, new or im¬ 
proved methods will be required to distin¬ 
guish this man from normal persons. Re¬ 
cent studies (2) suggest that differences may 
reside in social, personality, or other factors 
that are not now tested! in the usual pe¬ 
riodic health examination!. The one finding 
that, in oiu study, distinguished this man 
from his living counterpart, was heavy 
cigarette smoking. Whether this, as such, 
is an important factor or simply a reflection 
of some other factor we are not in a posi¬ 
tion to say. 





Source: https://www.industrydocuments.ucsf.edu/docs/jslkOOOO 
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Tho effect of nps oil tho incidence of coronary heart disease with 
regard to dj*.tn*lte smoking is shown in table 7i based ion recent data 
from the Kruminjjham Study as yet impiiblUhcd. 
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Table 7 .—Jncidcnce rates and morbidity ratios for coronary ■, heart 
disease by cjt and smoking status of , men lC-year ejyericnce). Fra- 
mingham, Mas*. ' . j 
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•ovco: ex. r».wie iwus srrvue. rrt*:»s^ stadr <?■.•>. i«n 

Wien tho incidence rate of coronary Uocrt diseasoamong male non- 
smokers between 35-44 years of age is compared will* that among older 
“ ftoitsmokcr*, the rate is seen to triple every 10 years. This marked 1 
’ ■ increase in incidence among r.o:.£nioken> reffccts the effect of other 
important risk factor* and perhaps accounts for the decrease in mor- 
’ . bidity ratio as age advances. The independent effect of smoking on 
- tho incidence of coronary heart disease is believed to be more appro¬ 
priately represented by the excess morbidity rates, "-'hich increase 
from 2.7 per 1,000 smokers in the age group 35-44 to 9,2 pcr-1,000 
’ smokers 5>-G4 years of age. . 


High Blood Pres-ru re ‘ . •. 

Although the inhalation of cigarette smoke is frequently accom¬ 
panied by acme transient elevations in bldxxi pressure, habitual smok¬ 
ers tend to have timer blood pressures than do nonsmokers (i$). Hut, 
pren the presence 0 / high Wood pressure ini an individual, smoking 
sets as on additional risk factor for the development of coronary heart 
disease (J7, 2$, 20. SO. 53, 00 ,05. 00) . Both the independent and the 
combined effect of cigarette smoking is clearly shown in table 8 de¬ 
rived from the experience of Ihe Framingham and Albany studies 

(so). 

Table 8 .— Agc-cdyxsUd morbidity ratio« for coronary heart distant 
among tmokert aru£ nonsmoiers according td Ittel of tysiclic blood 
pressure 
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High Serum. Cholesterol 
It is not row conclusively known if cigarette smoking by itself can 
-, . csose increases in scrar.t cholesterol. Dietary induenccs as well as en¬ 
dogenous production and elimination of cholesterol must be evaluated 
- ba gre-tev detail with simultaneous analysis of the roles of other 
risk factors, including smoking. Or.e study of a small population of 
twins'ia Sweden, as reported by Landman (£7), suggests that smoking 
. - monozygotic twins t»r.d to have lower cholritcrol levels than their 

* Mionsinokingcontrol twins;althouglTthc di^cnfneca are not statistically 
■1, • JaignificatiL Other studies suggest that smoker* generally have higher 
Iscrum cholesterol than norurr.okcn (/J, 07, S3). However, given the 
•’frvsenco of high scrum cholesterol, smoking increases the risk of cor- 
omry heartdisca*o 

The indoiicmlcnt and synergistic effect 0 / cigarette smoking is dem¬ 
onstrated by the data in table 9 derived from the combined experience 
Of tho Kriimiughnnt and Albany studies («i \>). 

Table Q.—Agr-adjuitfd morbidity ratios for Coronary heart disease 
among smokers and nonsmokers according to L ett of scrum cholesterol 


(«7) l.oxoxiA^, T. Fmo'ilni- la retatloa to coronary heart disease ted laoe 
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Jauroal of Dutlie Health and the Nation a Health I New lorli) 
♦ 66(7) : 1037-1000, July TJ6C. _ . 
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Smoking and hypercholesterolemia. This subject has been' alluded 
to in the commentary of 1964 document, page 354a. There are several studies 
indicating that there is no relationship between smoking and cholesterol 
levels (page 207-210). 

The cited article (13) Benson et al. does not show that smokers 
generally have higher serum cholesterol levels than nonsmokers. The 
Results quoted from the article are as follows: 

The mean serum cholesterol was a!^o 
higher in urban men in both age groups 
(Table 1). Twenty-one per cent of the 
younger urban men and 12 per cent 
of the older urban men had serum cho¬ 
lesterol levels of greater than 260 mg 
per cent in contrast to 11 per cent of 
the younger and none of the older rural 
males. | 

Urban men smolcd Ir>s than their . 

rural cohorts. The percentage of ciga¬ 
rette smokers in urban men was less in 
x both age groups, but was statistically 

significant only in the younger age 
group (Table 1** However, there was a j 

higher percentage of “heavy" (greater 
than one park per day) cigarette smok¬ 
er* in the urban men in each age group 
(Table 1). 


Table 1—Comparison of urban and rural male* 



Mean systolic and 
diastolic blood 
pre**ure (mmHg) 

Relative weight 


Mean serum 

cholesterol (mg/IGOcc) 

Per cent cigarette 
smokers 

Per cent “heavy" 

(greater than 1 pack/day) 
cigarette smokers 

Per cent "abnormal 1, 
electrocardiograms 

Mean hematocrit (Co) 


Number 
of Subjects 


Age Group 

Urban 

Kura! 

Urhan 

Rural 

P 

45-54 

33 

28 

139/87 

121/76 

<0.001* 

5551 

17 

16 

151/90 

127/76 

<0.001* 

45-51 

33 

23 

107 

93 

<0.02t 

5564 

17 

16 

100 

95 

<0.03f 

4551 

33 

28 

231 

211 

<0.02t 

5561 

17 

16 

220 

199 

<0.10 

4551 

33 

23 

42 

86 

<0.001t 

5561 

17 

16 

29 

56 

<0.12 

4551 

in 

23t 

61 

35 

— 

5551 

5t 

9t 

eo 

55 

— 

4551 

33 

23 

15 

7 

<0.42 

5561 

16 

16 

6 

12 

<0-55 

4554 

33 

28 

45 

41 

<0.42 

55-64 

17 

16 

43 

45 

<0.11 
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^Pulmonary Function . ' 

Tho acute clTects of cigart .te smoking upon pulmonary, function are 
eipres^l mainly through incrcntft in airway reliance. The dif¬ 
ferences in pulmonary funcriim lie t tv ecu smokers and iiotvsniokery ap¬ 
pear to lie greater than can Iw accounted for by acute eilects from a 
recently smuked cigarette t-T#, 1 ft/)* Tito relationshipof coronary heart 
disenve to lowvreil |»uHnonary function a* rvth** ted by,low vital capacity 
and cigarette smoking is observed in the data published by the Na¬ 
tional Institutes of IIealthbi?*N.lon the 12-year experience in Framing¬ 
ham (-9d). Morbidity ratios derived from tiiis publication aroshown in 
L&ablalO. •: ■.'*' .Ti, .-.’4-V *> ■&&.&£)' cv.; *■■..»; V| 

- ,y. '* ■. 

Table 10.— Age-adjusted morbidity ratios for coronary heart disease 
among tmoktrs and nonsmokers according to lectl of vital capacity 
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|f|) Srut, S. L-. ITtma*, M. it., Ksrtause, P. E.‘Some social'and cultural 
factors associated with the occurrence oC cororsry lenrt disease. Jour- 
Ml of Chroule Disease* <SL Louis) 17: 277-2>0. 1304. ('; 
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Hero again, tho independent and combined eiTcctt of cigarette smok¬ 
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Physical Inactivity 4 , * v ’ ' f 

A physically inactive or sedentary individual seems to run a higher 
risk of developing coronary heart disease {JO, 40,4J, 7£i. Spain l<??) 
reported that, in his prospective study of 3,000 'men u * * • the rela¬ 
tionship of occupational physical activity to smoking habits revealed 
that ono of six sedentary workers were heavy smokers and one of Five 
Strenuous workers were heavy smokers.*’ Weir.bLut. in reporting the 
experience of the Health Insurance Plan of Greater New York (ICO) 
also found that a higher proportion. (41.9 versus 33.0 percent) of cig¬ 
arette smokers were classified in tho “most active” physical activity 
category. 

Tho independent and the combined efleets between cigarette smok¬ 
ing and physical activity arc shown in table 11. The morbidity ratios 
for myocardial infarctions are derived from published data. 

Table 11.— Age-a*{justed morbidity ratios for myocardial infarctions 
among smokers and nonsmekers according to physical cctinty Urtl 
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Sociocnvirenmental Stress '• 

Sine© 1935, research on socioenvironmental istrc.*$ In relation to cor- 
’ onnry heart tlr-euse has increased greatly iSJ, 02). Among the factors 
sttidicd tliut indicate a strong association with coronary iieart rii .ease 
incidence umh prevalence, is so.:incidtural mobility, that is. moving 
from one social sotting to another. The interaction of this factor and 
figaretto smoking has been reported by Syme (00,0!) in both tn ur¬ 
ban and rural settinc- App.ireutlxjn both areas cigarette smokers 
srere jnoro culturally mobile tiiiun nonsniokers. The independent eiTcct 
of eigaretto smoking on tlus incidence of coronary heart discaso is 
shown in tho morbidity ratios in table 12 derived from the North 
Dakota study (0/): 

Table 12-— Agt-cdynUd. morbidity ratios for coronary heart disease 
among smokers and nonsmokers according to sociocultural mobility 


(S3) Rcmek, H. L Streso. tobacco, and coTooarr dltrtta la North Arrencan 
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' - Pulmonary Function in Smokers. The cited articles (50, 91, 96) 
do not relate to a comparison of pulmonary function between smokers and 
- nonsmokers. However, this topic was investigated by (21) Chevalier et al. 

an ear Her publication (1963), and by (6'1J. Krumholz et al ., 1964. These 
r-: ar ^ c ^ es are quoted in the 1967 document in relation to exercise (page 367). 
-These investigators did not find any significant difference in vital capacity 
or airway resistance between smokers and nonsmokers. The Results from 
Chevalier et al (J Appl Physiol 18: 357-360, 1963) and Krumholz et al. 
(Ann Intern Med 60: 603-610, 1964) are as follows: _ ~~- v . 
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Value* arc expressed a* the mm *i so. Then? n 
nificanr ditfcrriicr ■ /* > .u^l between mean value* f« r u 
groups. 
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Capacity Reserve Reserve Volume Cajucity Residual Volume 

- Volume Volume Cajttciiy 
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Lunj 5 Volume/ Volun- Expira- Resist. 
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Capacity lalion Rate 
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ml 

ml 

ml 
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3.170 ? 

2,400 

1,420 

770 

4,590 

2,600 

1,180 

■ 5,770 

. 20 


2,760 

2,160 

2,430 

600 

5,190 

4,700 

2,270 

7,460 - 

30 ■ 


3,160 

2.1S0 

2,050 

9S0 

5^20 

4,400 

2,350 

7*570 

31 

4 

2^70 

1,920 

2,040 

650 

4,610 

3,900 

1,860 

6,470 

29 


3,220 

2,470 

* 2,170 

750 

5,380 

3,600 

1,430 

6,810 

21 

• ' 6 

2,940 

2,110 

2^S0 

830 

5^20 1 

4,600 

2,020 

7,540 

26 

- 7 

2,1 SO 

- 1,490 

2,600 
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4,7‘>0 

3,400 
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5,590 

14 


3„StX1 

2,710 

890 

lj090 

4.6W 

1,800 

910 

5,600 

16 


3^90 

2^0 

1,92Q 

1,050 

S.5401 

3^00 

1,580 

7,120 

* 22 

Mean: 

3,(H(lifc500ti 

2,220±370 

2,010 ±560 

820 ±50 

5,060 ±380' 

3,6t0±950 

l,p00±570 

6,650 ±690 

23±6 


liter/sec 

147 420 U7 

142 570 M2 

16S 680 1.00 

141 550 1.21 

168 650 .9? 

184 660 1.04 

142 520 Jt5 

173 " 550 .83 

206 710 L«3 

I63±24 590±90 .9S±.19 
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8,910 
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2 
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1,800 
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26 

203 ■ 

610 

3 

3,500 

2,540 

i,sro 

960 

5,050 
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28 
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3.4IX) 

2,mo 
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6,050 
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7,610 ' 
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161 

640 
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J.200 

1,750 
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4,400 
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43 
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510 
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3,610 ±350 
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2,100 ±720 

970 ±390 

5,720 ±830 
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7,870±t t 060 

25±13 
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5SO±64 
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>.50 

>.30 



1.- 




r*- .. 








v , 4- v ''. 

r * - V - '% 



/- 







' T^«r 

O ^**3 

O 



:M§ 


mm 

*#. t. 






wm 








mm 


Source: https://www.industrydocuments.ucsf 


Jocs/jsl 


(0000 



. .1.. : kv..';.-. 

4-- 

'. • "•- y. "*v ••' v-. - s' : '; ; M^V'#v. '•;' '^ 

v • ••” ••••• • -*•' ■* -• 

.■ ' ■•■ v „ ^ ; w-v.;i.s *>*«>*•i <.■- .<-■ . - 

,-g ,,y. \ . : ,s, ;• 0 - ' 






• - - ■ v . • ••'*' 


: ■ y' .i * ' 


PenonAtity: Typ< '.*:* ^ * •* •:* - 5'-'• . * 

Vicious investigators have long suspected a posable pathogenetic 
rol® of the central nervous system in coronary heart disease (hU). In 
a series o( reports, 11 osenman {81, $2) and .Tonkins (jl) have described 
a personality pattern or overt emotional complex which, while assn- 
dated with other known risk factors, appears to predict coronary heart 
disease more, effectively than doothcr risk factors. This emotional com¬ 
plex, “which they have termed Behavior Pattern Type A, is composed 
of an enhanced competitiveness, drive, aggressiveness and hostility, 
and an excessive sense of time urgency." 1 licccr.t unpublished data hired 
upon prospective observation of more than 3,000 men for a 4y r year 
period 1(5/) discloscsthnt smokers hare a higher percentage (31 versus 
47 percent) of type A persons nmong them. Moreover, the incidence of 
coronary heart disease is shown to be related independently to both 
smoking status ami personality type. Morbidity ratios, thrived from 
the incidence data, are shown in tabk 13 which clearly demonstrates 
the independent effects of cigarctre smoking and its interaction with 
personality characteristics. ....«> V^.jVy’.. *> 

• • • V" 

Table 13.— -Morbidity ratios of ciycrttU smokers a* compared do non-* 
tmokers by pertor.clit'j ftp* • , 
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(M| Kmtql r. II. The eo!«iemleta;r of coronary tnrt d**ea»e: A rcvlr- 
JoumuL of Chronic DUr-iic* (St. L.*uU) 1$(i): Tii-TJIJ A«ont t'.’f. 

(ItpBoiduis, R. II. S^icmhi*. M* JesJU«. ,t>, bmvi. »L. »rw. jiJ 
KoarrcnrK, R The prcUlctlOa of Immunltr coroonry fccart 
Jouroot of the American Itcdlcal Ajvsclatloa (Chirac*) 10*1111: : IITA-| 
- 1102, Dee. 12.10O1. - ' -•■>•'- r . v 

(S3) Rsimuu, R It, FaiesWA.v. U. 3 txxv». R. Wnv. IT, Komeute. K..I 
Bahx. 3V.. Wr-iu nr as cx.N.T. A predictive nuly of coronary hear. 
?•. SISense. Journal of the America* 3!cC!cal A**octatloo (CMfir»> 

_15-22. Jut* 0. 13C4 

{fi\ Jt.tRj.to. C. D. PtMoGil (oastninitoh The Dilwfiltr of Jidttf Cir« 
liaJU cupel Uiil. Apr. 1* W07. - ■ ' ' . - 
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XuUiple-Rhh Factors • 

The method of analysis traditionally employed by epidemiologists, 
that of tha comparison of rates for multiple cross-classifications of 
tho data, generally requires a large study population at relativelt high 
. Incidence of significant event a Sir.ee coronary heart disease incidence 
rales are low and study populations are necessarily small because of 
•’ju'tctical and practicable limitations, definitive analysis of the inde- 
■ pcndcnco and interaction between risk factors hare generally been ro- 
atricted to two factors at a tinic.Tructt {&■>) applied a multiple logistic 
function proposed by Corrjleld to investigate the independent etTcct 
on the incidence of coronary heart disease of seven risk factors: Age, 
■cram cholesterol, systolic blood pressure, relative weight, hemoglobin, 
’ cigarettes perd^y, and ECO abnormalities. The method was used in the 
analysis of data compiled in the Framingham study during a 10-year 

• period- A discriminant function cocacientwas computed for each, risk 

* factor. These coedirirats represent t* ? relative importance of each fac- 
* tor with respect to the other six factors in the development of coronary 

heart disease. While theoretical considerations underlying the logistic 
risk function are not fully saiisaed-ky the actual data, the approxima¬ 
tion given by the function :o observed rates is very good. 

Consequently, Truett and Cornfield believe that the present compa¬ 
ctions permit the conclusion that ‘‘the moat important risk factors, 
asido from age itself, are cholesterol, cigaretto smoking, ECG abnor- 
melity, and blood pressure’’ (5J). 
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BlAKinaTA-nox of Ccroxart Knurr Dutaat 


Coronary heart diseaso is essentially comprised of three major mani¬ 
festations or su brat caries: 

1. Fatal myocardial infarct ions, including sudden deaths attrib¬ 
uted Ho coronary heart disease;; 

2 . yon fatal myocardial infarction; and 

3 . Angina pectoris. -1 •. •“ 

Generally, investigators in their analysis of the relationship of risk 
factors to the incidence of coronary heart disease have not subdivided 
the observed coronary events into the three major sulKatcgorks pri¬ 
marily because tlio paucity of events in each category did not permit 
definitive concisions on any di’Terences observed. However, the pool¬ 
ing of data from some of the larger prospective studies holds promise 
of a more complete analysis of the independent and synergistic ejects 
of each risk factor on each u f the subcategorics of coronary disease. 
Findings from these analyses might provide some insight* into the 
underlying patiio{diy>io!oi*r ;al mceh.imsmsrh rough which a risk factor: 
operates. The jkwIvU data from the Albany,and Framingham studies 
and data from the HIP study include the observed associations of 
cigarette smoking with each of the three major manifestations. .Mor¬ 
bidity ratios have been derived from the^e studies and are presented 
in table 14. ...... 


Table 14.— Age-adjusUd morbidity ratios for svheoUgorie* of coronary 
heart disease among smokers and nonsmoktrs 
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footer; fttead Kfjwt ef tt* Coattas’i F*p»t 1 *«* Cnm AlbUr *al FnAJiMa •iad;o 12 ), l*«- 
faktlCt«d 1>«U ftaa CaiiS Lu-jfu.t rUs SluJr OX). 



The association of cigarette smoking to angina pectoris is not a con- 
•istent one. A clear-cut association was found in the Health Itsuranc» 
Plin Study (ratio of 1.7);; a similar association, is also found in un* 
published data from Framingham considered separately. Howercr,no 
association between cigarette smoking and tho incidence of angina 
jfectoris was found in the Albany experience. Ccderlof (7J), in his 
analysis of prevalence data on angina pectoris obtained by question¬ 
naire, found mo statistically significant dinerence in prevalence rates 
between 453 monozygotic twin pairs with dissimilar smoking habits. 
In a larger study of about 0,000 persons from the twin register where 
genetic factors wero uneontrolledj Cedcrlof {ID. 20) did find a sig¬ 
nificantly higher prevalence of angina pectoris among smokers than 
nonsmokers, particularly in men (ratio of 1.0) {07). 

Friedman (^7)i and Epstein {DC) have clearly described the in¬ 
herent biases in prevalence studies which may lead to findings of risk 
gradients that arc ditTerent from those obtained in prospective inci¬ 
dence studies. One of these limitations is that fatal leases are under¬ 
represented in a prevalence survey. Thus, since it appears that cigar¬ 
ette smoking is more chvely related to the incidence of fatal myocar¬ 
dial infarctions than to other forihsof coronary heart direase, it is ex¬ 
pected that morbidity ratios derived front prevalence surveys would be 
lower than those computed from incidence data. With these restrictions 
in mind, Kuisek f.v.') in a survey-of !2.0<W) men in 14 occupational 
groups found that the morbidity ratio of coronary heart disease preva¬ 
lence among cicurette smokers was as high si* lA In cont rast, in a study 
of 77 identical land *;) fiatvt nal twins in Sweden, comparing smokers 
with their respective non smoking twins. Lund man (6T) reported no 
•sees* prevahneo of overt or silent coronary heart disease..However, 
tho prevalence of these conditions, as I-undhinn concluded j “was too 
low to permit© fdcfiuit ivc conclusions.” . — 


(If) Czx>rxusr, R-. FwiraCi L, Joxisox, E-. Karr. L. Morbl.JItr aoioac cion'*- 
tysotlc twins. Arcbtvea of Environmental Health (Cfclcifo) 1©<2> : 
. U&-Z3). Fcbru&rr 10Ci 


[tO) Ctorecar, R Fkiu&o. K. Jo.-y»«ox. R. KiU, h Respiratory tfpi,store.« 
• ad •'iojiba rcctorl* 1 ' lA'twins wltb reference to *3«*la? bail:*.,.vr 
(Urn of Environment* l Health (Cfckacol 13(0>: “2*--737,i Pee*nshc' 
^ 10CC. 

t*J> FBnu>«\x. C. D. Cigarette sruoViop and variation to coros-: 

w heart disease mortality in the United Sure#. Pretrat-nl *t Coa 

on Epldcoiolccy orCarriiot-ascelar DitCJ-e*. Americaa Heart A»wc 
tloo, Chic*jo. Iiliaoii*, 1>U. Z. 1567. [UcpobliJbid.l -1 pp. 

|i$) Ekuin, F. n. Soaie of prospective observation* in tbe Tec-art-- 
Community Health St:ulr. Ffocrcdi&g'i of tbe HojaJ Society of l.> 
elM {Loodoo) CO! C&-CO. January 19 o«4 . \ 





-• ■ ’ ’ *.*• .’V. J • ■:. • 




'Kf. 


:* i**-- ;; 4 : 


...... 







>7/www.industrydocuments.ucsf.e u/docs/jsIkOOOO 


1005050636 






1967 Page 364 (a) 


Twin Registry* This paragraph omits the significance of investigation 
of twins* The two sentences are correct but the significance is not discussed 
for the benefit of the general reader. A portion of the Conclusions of 
(20) Cederlof et al. is as follows; 


( The results obtained from group A, in¬ 
cluding only one twin from each pair, re¬ 
gardless of smoking habits, are, from the 
constitutional point of view, as heterogeneous 
as “normal materia!/' These results reveal 
a marked association between smoking and 
symptoms. Thus, “angina pectoris" occurred 
throughout, to a greater extent among smok¬ 
ers than among nonsmokers, as did the dif¬ 
ferent degrees of bronchial symptoms. 

In regard to respiratory symptoms* the 
findings are fully in accord with previously 
reported experience. 1 

The question of hypermorbidity among 
smokers in regard to coronary disease has 
not received the same unanimous answer in 
published investigations. Extensive prospec¬ 
tive studies of mortality frotm coronary dis¬ 
ease, however, point unanimously to a 
connection with smoking. 17 *- 1 As for mor¬ 
bidity in angina' pectoris among smokers, 
an early report from the Framingham 
study 22 showed data that suggested an in¬ 
creased risk among men who smoked! over 
20 cigarettes per day. Later experience 
gained from the combined Albany and Fram¬ 
ingham studies have not verified' an in¬ 
creased incidence of angina pectoris among 
smokers. A report published by the Health 
Insurance Plan of Greater Xew York on the 
incidence and prognosis of coronary disease 
found a clear hypermorbidity in angina pec¬ 
toris among male smokers but not among 
women. 21 

Our material revealed a clear hypermor- 
bidity in “angina pectoris” among male 
smokers in the scries where genetic factors 
were uncontrolled (group A). A correspond^ 
ing hypermorbidity could not be ascertained, 
however, when iutrapair comparisons were 


made between smoker and nonsnioker in 
discordant twin groups. This difference in 
morbidity between the groups cannot lie ac¬ 
counted! for by differences in degree of ex¬ 
posure to tobacco. This is shown' by the 
factual data' concerning tobacco consumption 
and by the fact that the same degree of 
hypermorbidity was found in smokers' 
respiratory symptoms. Therefore, it seems 
highly probable that factors other than 
exposure to tobacco were of decisive inir 
portance. One such possible factor could lie 
in the fact that the smokers in group A 
tended more than those in the B groups to 
be town dwellers. However, investigations 
carried out to date make such an interpreta* 
j tion highly improbable. 23 


Source: https://www.industrydocuments.ucsf.edu/docs/jslkOOOO 
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• Cahdiovasccliti KriPossc to Smoking AN- p/oh Nicotine 

As noted in the Surgeon Generali If £-1 Report,nicotiiio ha*dcHnile 
physiologic effects on the cardiovascular system uf experimental ani¬ 
mals and of man. These include increases in heart rate, systemic arte¬ 
rial pressure,cardiac eti’pnr, strokevolume, and velocity of myocardial 
contraction, «H resulting in, an, increased! myocardiali ti.-s-sue oxygen 
demand (1C). Coronary l/lond Mow studio* will l*i reported in tho next 
•oction under a separate sab:leading. The*) effects parallel times ob¬ 
served vrith catechol.-mimes (cpinephritic and norepinephrine). The 
effects can le blocked by the injection of tctra;:hyhmmonium chlortdo 
aad markedly reduced by adrenalectomy (22). Xieotine has U^n re¬ 
peatedly shown to release endogenous catecholamines (o/. S3, SO, CO, 
302). However, the mechanism by which nicotine affects tho cardio- 
tmscular system■ is more complex than the release of catecholamines 
from tho adrenal medulla,! Direct and indirect (via the carotid body 
and oilier chcuvorcceptors) stimulation of the vasomotor center, stimu¬ 
lation of sympathetic ganglia, release of norepinephrine from Ifioal 
•tores, and release of ar.tid’uretic hormone are included among other 
postulated mechanisms of action involved ininicotine's eilcct on the 
cardiovascular system (1C t C2.S3). 


c 


^ ’’, Coronary WoodFlov in Xormal Subjects 

■\ Hie action of smoking and/or nicotine on the coronary blood flow 

of nonnal human subjects has not yet been definitively established^ but 
apparently normal subjects can increase their coronary blood flaws 
Sufficientiy to maintain a compensatory bldod supply to the myocar¬ 
dium despite the increased myocardial tissue demand for oxygen 
caused by cigarette smoking.; Earlier jiiidisgi of increased coronary 
blood flow in normal men, in response to cigarette smoking (II )4 were 
sot reproduced in a more recent study (1C). In this latter studjr. al¬ 
though a trend toward? a slight increase ill coronary blood flow was 
observed in the particular normal persons studied, it was not 
significant. * - 

. ; < Direct injection of nicotine into the left coronary artery of dogs un¬ 

derconditions of constant flow rate resulted in increased coronary vas- 
, 'j eular resistance This responsecould be reduced by vagal nerre 

L - ; / •timuUtiun or prior atlhiir.strationof acetylcholine: an immediatein- 
■ v * ^ crease in cardiac contractile force was also observed that could be 
V; ^ similarly reduced. It was concluded that these resj>onsas to nicotine 
.; . resulted from sympathetic nervous system activity or from the release 

‘ : V? of catecholamines by myocardial chnmuiffm tissue i*i). 

* Blood from the smoke ex posed lung tissue of dogs, direeMy perfused 
into tho coronary artery, failed to increase coronary resistance (J3). 
This effect was thought eo be secondary 10 that of hi it amine, known 
to act as a coronary vasodilator, which apparently is released from the 
Jung tissue of dags during their exposure to smoko (5). 

Ylhcn blood from title smoke-exposed lung was perfused through 
the systemic circulation of does while the coronaries were being 
perfused with non-smoke-exnosed bloodj tho typical release of eate- 
eholiniincs occurred with many of the usual effects on cardiovascular 
parameters except that the coronary^ascular resistance increased 
under these experimental conditions, app.ircntli' due to the increased 
activity of the sympathetic nervous system (.?<$). 

Sinee it is well known that expming dogs to cigarette smoke without 
isolating and separately-perfusing the coronary circulation normally 
results in an incrcasc of the coronary bleed Mow f.'.'i), tho manipulation 
of experimental conditions as described suggests that there is a 
masking effect by the catecholamines on nicotine’s direct action on 
the coronary-circulation- (•»■?), ) 

Theso studies may relate, by analogy, to humans and indicate that 
smoking, in “normal’’ im livid inis, may produce at least two actions 
that can affect corona ry. Mood I Mow: (1) a ikcrca<o in coronary brnod 
flow by a jvoadblr direct action »f nicotine on the coronary circulation 
(demand riled in ci.»gr>), and (D) rtn increase in <-oronarv blood flow 
as the usual resultant of varying rc*;*on*i*o to the intermediating 
action of catecholamines mid other physiologic processes (demonstrated 
in both nniunlsand humans), 
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Ursa. n. J., Co 11 ex. A.. nUrucutv, C. T^barc.. nlkalol.t- «uA rtrrnlnttAc. 
fn: Tcbjvco AIk.3loltl * and notiijxiiniN Prit‘c<j|ii.*, 

lotcrnstl^nal Njiuptniuiu Liletit at Hip AVenmrr Cr*>a Crntrr SdxkLblu, 

Februarr l?»**l.* 1V.V |*,i.,gn-gSI. 
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Cigarette smoke on coronary vascular resistance * The interpretation 
of the perfusion, experiments by (8) Aviado et al and (38) Folle; et al is not 
complete. The authors mention a second explanation in that the amount of 
nicotine absorbed in the lungs is not sufficient to influence the coronary 
vessels. The quotation from Folle et al is as follows: 

The perfused coronary artery behaved in 
the following manner: no immediate change 
when blood, exposed to cigarette smoke was 
perfused into the coronary artery hut an 
increase in coronary vascuiar resistance 
when nicotine was injected directly into the 
vessel. There are two possible explanations 
for this discrepancy: (a) that the amount of 
nicotine absorbed from the left lower lobe 
was. less than the lug/kg injected! directly 
• into the perfused artery; or (b) that blood! 

exposed to cigarette smoke did not act in 
the same manner as pure nicotine. In regard 
to the lhtter possibility, nicotine may be in 

the blood' in sufficient quantities but there 
was an additional amount of substance re¬ 
leased which antagonizes the primary actions 
of nicotine. Such a substance may be hista¬ 
mine which' is known to reduce coronary 
vascular resistance,* 3 and this may serve to 
reduce any effect of nicotine. These possb 
biiities can be verified by determination of 
nicotine im the blood. Until a sensitive method 
becomes available, it is important to question 
the exclusive use of nicotine in the under¬ 
standing of the coronary effects of tobacco. 

The systemic absorption of substances 
from the lungs exposed' to cigarette smoke 
initiated stimulation' of the sympathetic ner¬ 
vous system witln an elevation in aortic blood 
pressure and positive inotropic action on; the 
heart muscle. The latter was accompanied by 
an elevation in coronary vascular resistance, 
although the perfusing blood was not exposed 
to cigarette smoke. Both the changes in 
coronary vascular resistance and myocardial 
contractility are indications of generalized! 
increase of sympathetic nervous activity. If 
the coronary artery was lira perfused, the 
coronary vasomotor effect would have been 
masked by an actual elevation in aortic 
pressure and the entrance of catecholamines 
released! from the adrenal! medulla so that 
the end result would! have been an; actual 
increase in coronary blood (low.. This con¬ 
forms tb'the general conclusion'in an earlier 
paperthat the cardiac effects of tobacco 
arise almost entirely from the extracardiac 
actions: of smoking instead of a direct re¬ 
sponse of the heart. 
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Coronary blood Flow in Subjects with Coronary Heart Disease 
Tho effect of cigarette smoking on coronary blood flow v.-ns studied 
in patients with: coronary, heart disease (73)’ As was seen in normal 
subjects, significant increases in heart rate,* arterial pressure, and 
t ? cardiac output were noted; In contrast to the normal individuals 
Studied, patients with coronary heart disease distinctly showed a 
much less significant compensatory increase in their coronary blood 
flows. These results were continued by a later study (/d), using the 
Rubidium SI method to estimate coronary blood flow. 1'his study also 
showed that in the coronary patients studied! there was no adequate 
compensatory increase in coronary blood flow to meet the increased 
myocardial tissue demand for oxygen. Coronary Mood flow appar¬ 
ently decreased as a result of cigarette smoking, in this particular 
study group of coronary patieurs. Although the decreases noted were 
not marked, they were statistically significant and indicated that a 
difference existed between these coronary patients a* compared to the 
normal subjects studied. ■ \ • 

„ A difference in the coronary blood flow response to nitroglycerine 
has also been demonstrated in normal subjects compared to subjects 
with coronary heart disease.. This was shown in studies using the 
nitrous oxide (JS^S4) and the lvubidium SI (15), methods to measure . 
" coronary blood flow. In response to nitroglycerin© the normal indi- 
i; riduals generally increased their coronary blood flow significantly, 
but the corcnary patients generally did not. ' .:U . 

Animal studies havo also demonstrated the decreased ability of 
•atherosclerotic coronary arteries to increase coronary blood flow, as 
compared to tho coronary arte ries in normal animals (01). Dogs with 
■. *spcrimentally produced coronary artery insufficiency also show this 
decreased ability (/-). Similar differences between animals with nor¬ 
mal coronary arteries as compared to atherosclerotic coronary arteries 
h&vo been demonstrated in.'response to ergonovine (£0). j 

Tho above studies indicate that the effect of nicotine upon the car¬ 
diovascular system, mediated in part by the action of released catechol¬ 
amines, is generally to increase heart rate and cardiac output, and to 
taiso systemic arterial pressure temporarily. Findings concerning the 
effect of nicotine on coronary blood flow are presently thought to be 
largely duo to tho indirect effects of nicotine upon the cardiovascular 
system. Other ar.imai studies indicate that there may be a direct action 
of nicotine on the coronajy vasculature to increase coronary vascular 
resistance, thus tending to reduce coronaiy blood flow. There are no 
human studies on the direct action of nicotine by itself on tlie coror.ary 
vasculaturc; such studies, involving the direct injection of nicotine 
into diseased human coronary arteries, might be dangerous. Normal 
individuals apparently can increase their coronary blood flows to com¬ 
pensate for tho increased myocardial tissue oxygen demand^ but ap¬ 
parently some patients with coronary heart disease cannot, as shown 
by their response to smoking. , 

4 Thus some patients with coronary heart disease may be at a par¬ 
ticular disadvantage when smoking and under other stresses since 
their coronary arteries apparently cannot dilate to supply blood flow 
adequate to meet the increased oxygen demand associated with nico¬ 
tine-induced catecholamine release. The interaction of the above ef¬ 
fect with recent findings concerning carbon monoxide, described in 
the next sect ion, may be especially important in those individuals with 
coronary heart disease. The present studies indicate that the effect of 
cigarette smoking on coronary blood flow, in the presence of pre¬ 
existing coronary heart disease, may, in pnrtTfcoucribure to the in¬ 
creased incidence of acute myocardial infarctions that have been 
observed to Ui a&winred with cigarette smoking. No relationship be¬ 
tween tho smoking effect on coronary blood flow and the pathogenesis 
of coronary atherosclerosis per sc is presently suggested. Additional 

research is needed; 
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bon nionoxulo. /This quantify can iiicrvnsc the level* of carboxyhemo¬ 
globin saturation of cigarette smokers from *2 percent to 10 percent 
(£/). Tho average nonsmokrr, tie perilling on environmental exposure, 
usually Has less than 2 percent ■ ctmmyhcmog-iobi:! saturation (/0). 
Since smokers of one pack onnoni a ihiy may have chronically elevated 
CArboxyhemoglobin ldvels of moro than 4 percent {0)- t there may be 
appreciable iliiTorcnces in the carboxyhemoglobin«levels between some 
heavy cigarette smokers and'nor.:-'moke rs. ■ 

In addition^ to: displacing oxyhemoglobin, carbon monoxide effects a 
shift in tho oxygen-hemoglobin dissociation curve (2, J, 4 5, 5). This 
may result in a decreased release of oxygen at the tissue level. A series 
of studies (£/, C2) has been performed on young adults to analyze 
tho effect of cigaretto smoking on carboxy hemoglobin levels, and the 
consequent cfTeot on some parameters of cardiopulmonary function. 
An increased post exercise oxygen debt was oServed after cigarette 
smoking as compared to controls. This, in part, may reflect not only 
ventilatory' disturbances but al-o a decreased supply of oxygen in 
tho blood due to the carbon monoxide etfect, resulting in less available 
oxygen to meet tho increased tissue demand. Similar post-exercisc 
oxygen debts have been noted after inhalation of enough carbon 
monoxide to produce comparable blood levels of caruoxvhemogloVm 
U?i). ■ • v. V, v *:• - - . * 

The consequence of the smoking/carbon monoxide effect appears to 
be especially important in the myocardium where relatively more 
oxygen is normally extracted from the coronary circulation as com¬ 
pared to other organ systems. (Coronary venous blood usually has 
an oxygen saturation of less than *25 percent^ whereas blood leaving 
some other organs is about 75 percent saturated with oxygen {IS).) 

Dogs were exposed to carbon monoxide to elevate their carboxy- 
hemoglobin saturation levels (Z/). In response to inhalation of carbon 
monoxide there was an increase in coronary blood flow but a decrease 
in coronary arterial*venous oxygen aklerences. Patients with coronary 
Heart disease were also studied following inhalation of enough carbon 
monoxide to elevate their carboxyhemoglobin saturation levels to the 
range of 5 to 12 percent (0 ). In response to carbon monoxide there was 
generally an increase in the cardiac output and tiie coronary blood 
flow in most of the patients. VTliile the systemic arte nab venous oxygen 
differences varied, either increasing or decreasing, the coronary ar¬ 
terial* venous oxygen dilTe re rices decreased, indicating a decreased 
oxygen extraction bv the myocardial tissue despite the myocardium's 
increased demand for oxygen. These decreases in myocardial oxygen 
extraction are related to increases in the carboxy hemoglobin satura¬ 
tion levels. It was observed that some patients evidently could com¬ 
pensate by increasing their coronary blood flows adequately to supply 
tho myocardial tissue with suiVicient oxygen, as indicated by a rise iu 
myocardial oxygen uptake in these individuals. However, the other 

patients with coronary heart disease, evidently move severe, could not 
increase their coronary blood flow rate enough to compensate for the 
decreased oxygen carried by tho blood. This latter group of patients, 
even though they had increased cardiac output, had less significant 
increases of coronary blood flow than those noted in the first group 
of patients. The coronary arterial-venous oxygen differences and the 
uiyocardial tissue oxygen uptakes both digressed, indicating that the 
myocardial tissue oxygen demand was not being met entirely. 

* Tho reduction in the amount of oxygen available to the myocardial 
tissue caused by tho absorption of carbon monoxide from tobacco 
smoke may bo especially critical in persons with pre-existing coronary 
heart disease, especially when they cannot significantly increase coro¬ 
nary blood flow to compensate for increased myocardial tUsue oxygen 
demand. Tho carbon monoxide eflect may, in part;, contribute to the 
increased incidence of myocardial infarctions that occur in cigarette 

smokers. Additional research is need J. 
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^ ' Exercise and oxygen debt* It should be noted that the subjects were 
healthy without heart disease. The increased postexercise oxygen debt 
was observed in subjects using a a bicycle ergometer which 

the oxygen consumption 20 to 25 fold: " 

(not cited) Chevalier et al. (1963) from 300 to 5, 833 cc/min^ 

(64) Krumholz et al* (1964) from 300 to 7,900 cc/min. . v:v ; .‘ : • ‘ 

Such enormous increase in oxygen consumption is not encountered in . - 

ordinary work. ' 1* ^^ .r •• • ‘ 

This paragraph implies that since carbon monoxide inhalation increases" 
postexercise oxygen debt and smokers also show the effect, that carbon monoxide*^ 
, is the cause in smokers. Reference (21) Chevalier et al. specifically stated 
that the pathogenesis is unknown. Their summary is as follows: -^/X**’ 


) 


Differences have been found in the cardiopulmonary 
responses to exercise t'twcin young male cigarette smo- 
i. kers and non smokers* The present study was undertaken 
in an attempt to determine the c^use o! such deferences. 
Since smokers carry a chronically elevated carboxyl,cn:o- 
gtobin level (> 4 %). carton mcnoxido was inhaled by 
nonsmekers to raise their cart:x,bcmeg?a bin level to the 
.franga seen in a control group of smokers. This na- 
/neuter caused the development in r.onsr.iokers of an in¬ 
creased oxygen debt with exercise and a reduced pulmo¬ 
nary disusing capacity 'it rest. The chenges after carbon 
monoxide inhalation r are similar to those found when 
comparing smokers to r.OiUmckers. The pathogenesis of 
these changes are unknown, but support ccrscn monoxide 
as a possible ctiolsgic factor cccounting for the less 
efficient exorcise and poorer pulmonary function per¬ 
formance cf smekars compared to ronsmekers. 
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In the articles cited above, there are differences in responses to exercise 
of smokers and of nonsmokers inhaling carbon monoxide. The latter show 
slowing of die heart rate and decreased oxygen uptake during the working 
period; smokers show tachycardia and increased oxygen uptake. 
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Studie* on In Vitro TAsv/ii&u.* Ak/rv/jflrioti '■'"'? '• - ’ -r 

Recent stinlie.s have indicated that cigarette smoking may accelerate 
thrombus foruutinti of human lilo.fi in vitro. Platelet adhesiveness, 
xs measured by /#* vitro tests, aptwrira to be increased by cigarette 
smoking {/, J*?i 7/, .'»7). Other ftudtos. cmtiparing snmkers with non- 
smokers, indicate that tins platcht survival time of thr smokers is 
shortened (7J)ut.d the platelet luraurcrrate is increased (*-?), Studies 
of animals show there is also nu increased tendency for the plitclct* 
to adhere to the vascular endothelium. 

riatcUt adhesiveness is rrjuoited to l>c increased in in vitro studies 
t ~ using tho Chandler rotating loop (.12. 7J, J.J) ; thrse studies gcneratH* 
•how a consistent acceleration of the rate of thrombus forrontionj 
Other in ritro tests ?hosr changes in thrombus formation and some 
y { parameters of coagulation as a result oi smoking (.*i7, W, .V). How. 

~ orer, problems in experimental .design and t!i!o multiplicity of tests 
£ used, measuring either the same or overlapping portions of the com- 
plicated coagulation.process with 1 varying results, .causo didicutty in 
‘ •raluating the.-^re-ulti [71). 

I The mechanism of changes in characteristics of the platelets in 
•mokers is being investigated, but there are indications that the release 
of catecholamines, especially, epinephrine, caused’l»y the ulr-orprion 
of nicotine during smoking nay :»e intimately, involved (71. 72\. In 
small do<cs, epinephrine lias been shown to promote thrombus fonna- 
- tion ami coagulation, but in Urge uo-es it inhibits these processes. 
Changes in the electrical charge of the platelet membrane have also 
been implicated in increasing phtriri adhesiveness (iO!) % increasing 
' Adherence to the vascular endothelium, :iu<l accelerating thrombus 
formation as measured bv the Chandler loop. mcthodJ Some of the 
alterations in thrombiM formation tiwy be mediated liv an interaction 
will* scrum-free fatty acids and cholesterol (TO) but current evidence 
OTCS* 51 * that inhalation of cigarette amok* acts primarily through 
other independent factors (101). Thus, cigarette smoking may cause 
an acceleration of the in vitro thrombus jonrsatiofi of human blood. It 
is reasonable to suspect that cigarette smoking, in part by s:Tecting 
the thrombus-forming process in human blibod, may, account for some 
of tho excess coronary heart discaro deaths that occur in cigarette 
. smokers, especially some of tho deaths certified as “acute coronary 
thrombosis.” Further research is necessary before any dtfmite con¬ 
clusion can bo made. I 

.. .‘V'g • AtrrorsrSTutms J 

Tho two most significant pathological studies of the relationship of 
smoking history to atherosclerotic charges in human coronary arteries 
hevo been reported by Auerbach md Strong. Auerbach (7) studied 
1,372 males for whom a smoking history was available and 1 who had 
died of causes other than coronary heart disease. He found that the 
percentage of men with an advanced degree o: coronary atherosclerosis 
was higher smong cigarette smokers than among noesrnokers, and that 
tho percentage increased with amount of cigarette smoking. Both 
among smokers and nansmokers the percentage of men with advanced 
coronary atherosclerosis also increased with age. This relationship * 
held up even when the following were excluded: men with a history 
of diabetes, men who had died of any type of heart disease, and men 
whoso hearts weighed 400 gm. or more. A matched set analysis was 
also carried out (jraihcluding^ome diabetics ar.d heart disease deaths); 
imd again the percentage of men with advanced coronary athero¬ 
sclerosis was less among nonsmokers than among men who had been 
current cigarette smokers, and this percentage increased with the 
amountsmoked. 

Strong (S3) in a study of coronary arteries from 645 autopsied 
males, 20 to Ci years of age, excluded patients with diseases he 
thought to be associated! with smoking (emphysema, lung cancer, 
etc.), or with coronnTy heart disease f myocardial ini* iretion. hyper¬ 
tension, diabetes, stroke,.etc.). Ifc-faum! that the mean percent of 
coronary. intimal surface occupied by raised atherosclerotic lesions 
vaa Approximately twice as emit in heavy smoker* (23+ cigarettes/ 
day), and about ono-third greater in light smokers flc?s than 25/dny). 
than, in nonsmokers;Calcified lesions andbuna coronary wall thickness 
measured radiographically were on the average highest in heavy: 
smokers and lowest'in mmsmokers. Dil’crences among theic smoking 
categories were; generally greatest At younger ages. 

Theeo autopsy studies suggest that, smoking, in addition to the 
tcuto immediate cifect associated with the act of smoking. ; has n 
chronic ciTcct leailii.g c<» advanced degrees ota:h<:rcgcnv.ds. However, 
thcoo find ihgs may, in part, re licet tho di lie fences noted between 

Smokers (7,5^); particularly heavy •ntuker^, ami h^a-‘mokers in rrgard 
to greater ol«* -ity, higher dint ary fat mti.k.*, and higher scr i:nc holes* 
tcrol levels. Further aualy-es of aiitt*«« y irrir.i Are needed If n determine 
tboinidcpiendcntcircctsoficigat'cllerniokiiigoii Btherogfucsis. ^ 
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Wood. Journal of the American Hnllcal :Ax*oci«(lo<t (Oucacoi I03i 
1003-101*. 20.10GJ. 
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(tt) Liatewtcx. J. Didanla Doiwladcsaln* TVpIjwu Talenla Popteroaew • 
C*** Kreepctcvia Krwl 1 O^cia Crrapnlbnefo Orai Cn* Frotrrao.o'* 

I Tromb!roi*T Oioeia o LudtL Fotikl ITjodnik LeLirakJ ITVaroaar 
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The first group of cited references relate to the acute effects of smoking 
and do not compare smokers and nonsmokers. Even (72) Mustard and Murphy 
did not compare smokers and nonsmokers but used the same 7 subjects, all 
heavy smokers who refrained from smoking for at least three weeks. The 
interpretation of the results should consider the emotional factors involved 
in abstaining and resuming smoking which are known to influence platelet 
adhesiveness. The authors accept this possibility which they could not 
exclude. 


Subjects.—A varied croup of seven white mile 
veterans was studied. Their ages (given in Tablfe II* 
ranged between 35 and 72. Three had suxraincJ 
myocardial jnfarctionx, two cerebrovaxculhr accidents, 
and one had had recurrent thrombophlebitis, but there 
had been no overt episodes o; vascular disease in an y 
of the patients for some months before the experiment 
was done. The seventh subject had! chrome bronchitis 
and emphysema without oiJcnce of vascular disease: 
All were moderately heavy smokers (at least 30: 
cigarettes a day). butalllagrecd to refrain from smoking 
for three weeks immediately pner to one test as uc!l 
as during the 10 days during which the test was done. 
Although we cannot be absolutely certain that none of 
them lapsed occasionally, we are at least certain that 
their cigarette consumptions were greatly reduced. 

Diet. —A diet of uniform composition and caloric 
content was maintained throughout. The weight of each 
subject was maintained constant to within 2;lbj.(0.9 ke.V 
The diets had the following composition!: fat 32".', of 
caloriev protein 15?V. carbohydrate 63 , T;. The dicK 
contained! no dairy fat or erg yolk except for 7 or. 
(200 ml.) of skim milk daily ; 30 X of the fat was derived 
from vegetable sources. 

Experimental Design .—'This was a simple crossover 
design, three of the subjects selected at random being 
srudied during the non-smoking perioj first and the 
smoking period second, and the remaining four ini the 
reverse order. Since the same subjects were studied in: 

I the two periods no problem of comparability a rives, a r.d 
(comparisons can be made by pairing the results. 


Thevc considerations by no mean* exhaust the possi¬ 
bilities about the meant, by wh*ch smoking influences 

pliitclcl survival. For e\amplb t; psychomotor activity is : 
one of the factors which wc have not been able to : 
control. Wc have no evidence tearing on this or on » 
what effect (if any) this may have on platelet economy. , 
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Smoking and Atherosclerosis. ' The Letter to the Editor by Burch’' 
and Rowell ( Br Med J , 23 April, 1966) would be pertinent to examine^releva^t^' 

; to the association between atherosclerosis and smoking. • - " - 
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• cooking and Atherosclerosis 
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St*,—You discuss in your leader (25 
: March, p. 755) the positive a«wu:icn 
*. rbetween cigarette smoking and Ckrdinva vular 
disease. \v T e shall suggest that this is a par¬ 
ticular example of a widespread phenomenon. 

. The sex- and ase-di<trhutionv of venous 

...* Cafeftoriex of cardiovascular d:'.«*e 'Inter- 
o V 'national Abridged Liu. 1955 : A*5. B2MtfS. 

B26-—arteriosclerotic and degenerative heart 
y disease—-B27, B2S, and B29) are all ops- 

sistent with the view 1 * that these seven! 

- diseases have a disturbed-tolerance -u:o* 
immune aetiology. This intfrpreuiio'i i* 
■upponed by the obliterative vascular cl* *:« 
that are observed in kidney Nurvnrampi 
and which have hem attributed in a h*t- 
. V vmus-graft reaction,* According tn the* 
autoimmune theory Lhe canivTvawLlar <i . ~*w 
’ pnxw is initiated by a cm:!! number V ■*«*• 
ally less than 10; cf gmc rra!-V=* 

in I>rnph* iJ «tern cell* *• The-e ip«*n'- 
frr.e* charges ir.»:.a?e the growth cf error 
tt»tt forbidJcn-clor.es** of cell* mat »yn- 
ifcrvrr auteant»bodi«<. WTten the urxet tissue 
tn behind a blood-tissue barrier the primary 
auto»nnbodici are necessarily humoral, and 
it appeard* lhat thc >* S cncr3U * nii™* on 
* elevtnphoreiij with the n ; -gUibulm serum 
• '* protein fraction VThen the unset tissue is 
p^rniUly freely infittrated by small lyrr.pho- 
these ceils carrying cell-bound auto- 
v; \ anunkJics act as the primary pathogenic 

ig.fits. Given this approach, disturbances 
in the P- and y-globulin fraaioni do not 
represent the primary cause of spontaneous 
(as opposed to experimental) autoimmune 
dise.se but the body’s complex response 

|D it/** .'-.r- T-* “ ' ; •" ■ - 

Between the initiation of a forbidden-clone 
and the firs; manifestion of symptoms or signs 
•• . j |j*;nt period inevitably interv’cncs. ^tnen 
the primary autoantibodies arc cell-bound 
' (lymphocytic)i then on iHr average this 

interval, for a given environment, is about 
twice as lot.g in females as in rrults ; but 
when the target tissue lies behind a bhxxl- 
d^ue barrier the average latent period is 
usually of about equal duration in the two 
sexes.* J * From the clinical evidence »c 


■W-. 


deduce 1 iSf that the length of the latent 
period is determined in part by the operation 
of an Intrinsic defence mechanism, which in 
the case of lymphocytic autoimmunity at least 
"t» mcdiateJ through immunoglobulin*. For¬ 
bidden-clones are “foreign” and anmanti- 
gmic, anJ they elicit a classical immune 
response that restrains their proliferation. 
Pmbably all disturbed-tolerance auto¬ 
immune diseases on be precipitated and 
exacerbated by extrinsic factors such as cer¬ 
tain infective agents and certain drugs.* 1 
Menu! stress produces similar e:Tccts.* * VFe 
have proposed that these several factors cither 
compete for or affect the level of the defence 
against forbidden-clones. 1 * Smoking prob¬ 
ably acts in the same way. Antigenic and 
Bot-sclf trutcriali entering the tody have to 
be opsonized and pfugocytiled* and they 
therefore compete for the finite defence 
resources. Consequently, the c&ciency of 
the defence against autoam:gcnic forbiddcn- 
der.es is diminished. Autoar.tibocies increase 
in number, and the latent or chronic auto¬ 
immune condition u rrccipiuied or 
exacerbated. 

The idea that the intrinsic defence 
mechanism in autoimmunity is vulnerable 
to various extrinsic factors also accounts for 
the urban-rural deferences that are found 
in connexion with many chronic conditions : 
th.‘ greater pollution of the urban atmosphere 
and the greater stress of urban life encourage 
the growth of forbidden-clones. In our View 
th^ effect of cigarette-smoking on cardio- 
st.ku lar disease processes is more appropri¬ 
ately desenbed as exacerbating rathcT than 
V-'ul —^T e are, etc, 

. * J.* 5’ I 

Ozn;t M 1 lAAmv.fr. N. R. Rowfti. 

Ut4i |. 

Rimr.si.M . \ *■■ 

p. r. f m i. :v*. 

. Z -* J . 1**4. *r. JW. 
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<. -"'SMOKING AND CEREBROVASCULAR DISEASE ‘ 7 

An increasing amount of evidence has accumulated in the past few 
years relating tho development of din ical cerebrovascular disease to 
dgarctto smoking. Most of this information lias come from the pros¬ 
pective mortality studies. > ■'■■■-•*'-.• j. 

Hammond has reported the following data from his large prospec¬ 
tive study (4?), noted in table 15. * J * ^ 

.Table 15. —Cerebral vascular lesions. Age-standardiccddeath rates, by 
type of smoking* {lifetime Alston/) and agtei start of study 
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■ v*;v v A'V r v -Jiessr 

r ; *:.. hen ,. k'rM’V 


Never smoked regularly. ......A....... 

Fipc, cigar---......_.... 

Cigarette and other................... 

Cigarette only.-............... 

Total. 


Never smoked regularly. 
Cigarette. ............. 

Total--- 



U-M 


73-84 

CVX death rates per 100,000 

i Xv *A- 

V,- 

■ person-years 

4 ; . 

28 

22 

349 

1,353 

25 

100 

3C9 

1,371 

28 

129 

361 

990 

42 

ISO 

477 

i, ies 

35 

lie 

391 

t, 272 

18 

57 

223 

; 1,032 

'38 

88 

315 

1.277 

25 

l 

04 

238 ; 

1,091 


CYL mortality ratios 


Pipe, cigar...._ 

Cigarette and other. 
Cigarette only...... 


Never smoked regularly. 


1.00 

.L00 

L00 

I. 00 

.89 

L 09 

L 00 

1.01 

LOO 

L 40 

L 03 

.73 

L 50 

1.41 

L 37 

.86 

1.00 

L00 

LOO 

1.0C 

2. 11 

L 54 

L 33 

L 16 


SOCKCS; E. C. IliC'.roor.d («7). . . • .. 4 , - v . ; ■ - * , ■>. ; ; . 

Between the ages of 45 and 74 the death rates from stroke for male 
smokers were 37 to GO percent higher than those for male nonsmokers of 
comparable age. In female smokers the death rates from stroke were 
38 to 111' percent greater than those for nonsmokers. Above the age of 
74 the differences between the two groups were much less. 

The data in Table 10 concerning smoking and death rates from stroke 
tro derived from tho U.S. veterans study {52). .;v;. ^'r. ; 

Table 16.—3 fortalit'j ratios end death rates for stroke as underlying 
* cause among current smokers^yf cigarettes only 

1 QoftCtltr Qf;e'i*rr*-te3 per d»y 


p-, : ' 4 .? : X :- r. ‘' 

9 

t-# 

ia-a> 

1 n-w 

j 40+ 

Mortality ratio Call ages)....... 

LOO 

L 51 

L 42 

L 70 

L 59 

Death rates; 

Ago 55 to 04.. . 

59 

92 

112 

125 

130 

Age C3 to 74. 

230 

323 

312 

332 

502 


•ocacl; O.S. leterfcM itudy (//)» 

V/licn stroke was certified as tho principal cr.tise of death, the death 
r*tcs for smokers were higher than for nonsmokers; however, no pro¬ 
nounced increase was noted in the mortality ratios ns the degree of 
Smoking increased. The death rates from stroke for all ages w;is 50 
percent higher in heavy smokers (40 or more cigarettes) than in 
Aonsmokens. . X. X • ^ * , 
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Table 17 .—Mortality ratios and death rales for stroke as the underlying 
or contributory diagnosis among current smokers of cigarettes only 


QuuUUr «r Smoker) per day 


Mortality ratio (all ages). 
Death rates: 

Age 55 to G4..—... 
Age 65 to 74.. 


a 

1-9 

10-20 

*>.» 

1.00 

1.45 

1.45 

1.75 

101 

152 

174 

195 

424 

514 

520 

616 


•octet: U.S. veterans study 


Stroke, listed as cltlier the underlying or contributory cause of death 
on tho death certificate, was al«o associateJ with progressively increas¬ 
ing mortality ratios and death rates as the extent of smoking in¬ 
creased. Heavy smokers here had an S3 percent greater mortality from 
stroke than nonsmoUers. 

Mortality data by underlying cause of death may often be mislead¬ 
ing, particularly v/Urn stroke is concerned. Many stroke patients have 
concomitant coronary heart disease, or may develop pneumonia and 
other complications that may hasten death. The death certificate may 
carry stroko as tlto underlying cause or as the contributory cause of 
death, depending upon the interpretation of the physician at the time. 
Tho important addition of these data is that smoking is associated 
with a higher mortality from stroke, whether the stroke is recorded as 
either tlio underlying cause or as the contributory cause of death. 

Thcso two studies indicate that smoking may be associated! wit!, a 
higher mortality from stroke in the relatively younger age groups 
(under ago 74). More than or.e-half the strokes that occur each year 
are in the group above age 75 and in this group there is no evidence 
relating smoking to ccrebrovascuiar disease. 

Another largo study has been conducted analyzing the mortality of 
50.000 former students who entered Harvard University or the Univer¬ 
sity of Pennsylvania during the-years 1016-50 (7 4 , 75 , 70). From this 
population 171 deaths from, cerebrovascular accidents have been identi¬ 
fied. A review of tho medical records from their collego years has been 
carried out, and selected factors were correlated with the later occur¬ 
rence of stroke. Seven prccursivc "risk factors” present at the time 
of college attendance have been defined: Cigarette smoking, High blood 
pressure, excess body weight, short stature, a history of early parental 
death, a history of nonparticipation in college sports, and! a history 
of u hcart consciousness” (also shown to be correlated with coronary 
heart disease). Cigarette smoking ar.d a history of early parental death 
were more strongly correlated with thrombotic stroke than with hem¬ 
orrhagic stroke. Students who smoked more than 10 cigarettes daily 
were at twice the risk of having a fatal stroke than were those who 
smoked less or not at all. J ' ; 

In 1005 the Framingham study (54) reported that while an excess 
development of thrombotic brain infarction appeared to be associated 
with cigarette smoking, statistically significant' differences could: not 
bo demonstrated with the small number of cases available at that time. 
More recent data from Framingham indicates that cigarette smoking 
increases the risk of stroke in males. The relatively small number of 
women smoker) had too few strokes forkTde<]uute analysis. 

Tho new* epidemiological evidence, then, indicates that cigarette 
smoking may bo more closely associated with cerebrovascular disease 
in the population between the ages of 45 and 74 years than was previ¬ 
ously imlioatcdi If cerebrovascular thrombosis (thrombotic brain in¬ 
farction) accounts for this association, it is possible that sonic of the 
considerations of how cigarettesmoUingmay prodiiec coronary throm- 
iKisisnlso apply, to the pathogenesis of cerebrovascular disease. Further 
research is e.'sential to: understand 1 flu* relationships that exist between 
cigarette smoking nnd cerebrovascular disease. 



(74) Fattc*baoceh. It. S.. Jt., TTiulivs, J. I*. Youthful precursor* of fatal 
stroke. Circulation: Journal of the American Heart Association (New 
York) 33-51 (Supplement 3): ; 1KMS4. October ISCG.. 
ffj PxrroBAOOER, R. S.. Jr.. Wixc. A. U Characteristics In youth pretilipcs- 
ice to fatal stroke in later rears. Lancet (London) 1: 755-754, Apr. 8, 
19C7. 


(54) XV. B., Dawbes, T. R,, Conr*, M. E.. McNamara, P. M; Vascular 

disease of the brain—epidemiologic aspects: The Framingham study. 
American Journal of Public Health and the Nation’s Health (New 
York) 55(0) : i355-13GG, September 10C5. •/,.• 
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SMOKING AND AORTIC ANEURYSM 

Additional information on mortality data concerning aortic aneu¬ 
rysm has been provided by tun U.Sj. veterans study (o~)iaml the Ham¬ 
mond (47) studies, as noted in tables 16 and ID, respectively. 


Table IS. — Mortality, ratios and age-standardhcd death rates far aortic 
aneurysm in U.S . scUrans, current smokers of cigarette 3 only 



Table 19.— ’Mortality, ratios end age-standardised death rates for aortic 

aneurysm 



lie 45~W years 

AteV*-71 jean 

Females 

Miles 

Females 

Males 

Mortality ratio........................ 

a so 
MU) 

2.C2 

1SCD 

3.33 

43(;^) 

4.92 

113C«) 

Death r ate a__.... 


* Hasten la pjreatiees Indicate death rates ot those who never snofccd regularly. 
Rorici: Kfamond. E. C. ftf). 


It is apparent that there is a clbse.association between cigarette 
smoking and death caused by aortic aneurysms. 

Thus, the additional evidence confirms the previously observed asso¬ 
ciation between cigarette smoking and dbat-hi due to nonsyphilitic 
aortic aneurysm. 


Source: https://www.industrydocuments.ucsf.edu/docs/jslkOOOO 
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i . -rf: ;.:,7 introduction fh'i 

X " L "T ; *••"*•■ • : :■ 

Tho primary purpo?c of the lOoS Supplemental Report is to review 
k tho pertinent liienitnre that ha 3 become available suUcquent to die 
J9C7 Krimrt. Hrref mention of the conclusions of the 19iU Report ami 
; the ' highlightsof the I9u7 Report is made to facilitate an understanding 
of the significance of the most recent information. The current research 
findings should be considered! in toe perspective of the research evi¬ 
dence previously presented'in the 1004 (74$) and 1007 {!&) Reports. 

Conclusions op the 19G4 Report (Itf) ^-P\ ’V;; 

Male cigarette smokers have a higher death rate from coronary 
artery disease than nonsmoking males, but it is not ck?;ir that the 
association has caudal significance. 

. • ; f Hiciiliciits or tiie 10C7 Report ( 745 ) s ' : ' 

Additional evidence not only confirms the fact that cigarette 
_ smokers have iiiereasnll death rates from coronary heart disease, but 
also suggests liow these deaths may he caused hv cigarette smoking. 
^Thcre is an increasing convergence of many types of evidence concern¬ 
ing cigarette smoking ami coronary heart* disease which strongly 
suggests that cigarette smoking can cause death from coronary heart 
■ .disease. -.-.,vrr„. 

2 . Cigarette smoking males have a higher coronary heart disease 
death rate dun nonsmoking males. This death rate may, on the 

• average, bo 70 percent greater, a tub in some, even 2 n G percent greater 
.! ©r more in die presence of other known ‘’risk factors * 1 for coronary 
heart disease. Female cigarette smokers also have a Jiiglicr coronary 
heart disease, death rate than do: nonsmoking females, although not 
as high as that for male*. In general, the death rates from this disease 
increase with amount smoked. Cessation* of cigarette smoking is 
followed by a reduerion in the risk of dying from coronary heart 
disease when compared with tile risk incurred by those who continue 
to smoke. 

3. A greater frequency of advanced coronary arteriosclerosis is 

noted in male cigarette smokers, especially in those who smoke 
heavily. ■ ^ -oA -• •• * 

4 . Additional evidence strengthens tlie association between cigarette 

smoking and cerebrovascular disease, and suggests that some of the 
pathogenetic considerations pertinent to coronary heart disease may 
also apply to cerebrovascular disease. ; v 

•Tho** mhr bar* «topipcJ smoUnp elsarrttn h.vr* a lower rhk ot dylo^ from coronary 
leart disease than tho*» *ho continue to raiokc. 
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SMOKING AND CORONARY HEART DISEASE 
Coronart Heart Disease MoRTALrrr 

As in the past two decades, coronary heart disease in the United 
States continues as the leading cause of death; being responsible in 19G* 
lor 507,710 deaths or 31.0 percent of the total of l.S33,900 deaths. 

Since age specific data arc not yet available for 1967, table 1 shows 
the number of deaths due to coronary heart disease and the death 
rates per 100*000 persons by age for 19G6. * ■ ■' 

Table 1.-— Coronary heart disease deaths and death rates per 100„000 
population, by aye: C nited States t ISC6 
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* These data illustrate the dramatic increase in death rates as age 
’ v idvanccs, with the increa. : o Iving particularly marked after age 13. 
r }K&-. Tho deatli rates for ••ormiary heart disuse for mint and women continue 
Show* conspicuous dilfervnce. In tOtVtT it 'vaSyOl/» for males and 
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' - pl»a.«t) : 1-12. Jlarcl. 12.1W! 
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WT\i1o sovcr.it studied of various aspects: of the iwwciatioo between 
coronary heart di'-’aw* mortality and oi/ircJtc Mtu.kitiir have been 
reported during tlu*. pn-t year, tlio m«»-E significant studies of this 
Association are ct. titnined in the lDi'.7 report. 

Tho several new -a Witusof various a ^xets of the st Asocial ion between 
coronary heart di.vn-e mortality a ml cigarette smoking follow. 

FrieJruan (-,V?) rej-orted a strong positive correlation between,per 
capita cigarette ?.tUs awl coronary heart dhosise death rates by states. 
The correlation is 0.7''. when data only from those states with relatively 
accurate inhumation of ci<r.m>t:c consumption arc analyzed. Related 
factors such a> urhiniz:\tion or $ofitw*i» of the local water supply do 
notes plain this d« Mirce of association. * . 

Other studies deal with the er.ee's deaths associated with smoking. 
Strobel, ct al. (/ JO), cvjMrted tliat am on" :l;170 S«L*a physicians, over 
SO percent of the rx-v-s death-* occurring over a 0-ycar period'among 
nnokers ids dice to rontnarv, heart ui-x-ase. 

In contrust to the study above and data from the United iStates in 
which'approximately one-half of the excels deaths -associated with 
smoking are attributed to cardiovascular causes (/£$), preliminary 
data from Hirayaina itf-i) show thai'the excess deaths in Japan associ¬ 
ated with siunldi.u" were primarily ex nl. iim\l bv cancer uf various sites. 
Only 12 percent of the excess dritths were «.^ociated with cardio¬ 
vascular causes. This prospective s:inly of 2f..v,H3 adults over the ace 
of 40encompassed a followup period of 10 months. Additional follow¬ 
up bv IIirayama should yieldlusuful data with re-;K-ct to smoking and 
-excess mortality from cardlovaseulAr disvn-ws in tiiii Japanese popu¬ 
lation group, particularly with regard to the younger adults in thle 
Study. 

Jlyams, et al. (CT), on tho other hand, speculate that the apparent 
Increase in the occurrence of coronary heart di^asc among Japanese 
■' tnalc-s especially under the ace of nf:v, may be due to a trend toward 
Westernization in both diet andi smoking habits among younger 
Japanese men. 

Hammond (Si), in his prospective study of over 1 million men and 
women, showed a positive relationship between the duration of the 
smoking habit and coronary heart disea*e monai:'.y. Ini the Framing¬ 
ham Heart 5tuuy (71), no association was found between the duration 
of the smoking lial.it and the incidence of mortality .from heart attacks 
Among men who were “heavy smokers ’ (more than one package of 
cigarettes per day). 

These discrepancies between the relationship of smoking to the 
Incidence of total coronary heart disease and mortality from acute 
coronary heart disease niay.be accounted for^ in part, by : the diucrences 
in population groups studied and by Hie possibility that duration of 
smoking may have a greater association with the fatal forms of 
Coronary heart disease. 

Kanntl, ct al. (7-9) t in more recent data from the Framingham 
Study, indicate that tho fatal and more severe forms of coronary 
disease ere more strongly associated with ciguretto smoking that the 
less severe forms (tigure l)* 
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(iS) pnovia G. P. 0: caret re mofcin* and ect* reptile rerlatlon la ceroaarj 
Acnrt dLrenne rn«rtalur,la lh* t'cmeU States. Journal of Chronic Dt»ca.*c* 
50:7 £>-770. lour. .... . 


(J|9> Staoozl. M., Gscix. O. MortaUtat In Ueilehune zom Tabakrattcbea: 0 
Jabre fleobiuihltunjpn M Arzlen In dcr Schwrit Helvetica Mnlliha Act* 
35(01 :5*7-SM, December 1005. « 


{ (iS\ ftie.iT am a. T. Smoicln* in relation to the death rates of CtVUH men end 
st>Kfn in Jiiarn Tokyo. National Ctncrf Center Research In-alture, 
SctKctnber 10C7.14 pjv F : 


t«» Hr am*. I.. See l.i Jl 4 -Ucitc*. M. M r «x-nnUit Infarct!-** In the Jai-..,e-e. 
A retrospectire «udj\ American Journal of Carxliolocy ?>!■») : 
OctoUcr IDG7. 


i^l Uawmoxo. E. C. Smoking in relation to the death rates of 1 million ora 
V and women. In : Harn-zel. e-Jilor. Epidemiological Approaches t>* 
the Stud/ of Canctr A.-.d Other Di.«ca»c*. itctI.rmUa. US. I’Jhlic lha'sh 
Berctcc. National Cancer Institute Monograph No. 1*. January 1500. 
Pp. 127-704. 

(TJJ Kixmi. W. n.. Uawsi.s, T. R. M-Namaha. P. SL Detection of the c**ra- 
■*ry-prone «JuU: The Fraaiiozuaju Sluily. Journal of the Iowa MrJi- 
enl Society >;{!> ; 4, January |>AL 


(7<?) K*^sru VC. n.. Castcixi. W. McNauasa. P. 5L* The coronary pro¬ 
file: 12-jear foMow-up in the Framingham itudj. Journal of Occui*- 
UociaI Jledidao 5(12) : OU-a', 1 ®. PevemUer 1UCT. 
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W'V* y ; ri * ■ Coronary 1 loart Dbcase Morbidity • 

Much of the morbidity data rej*oru’d during this past year resulted 
from retro^st rive 1 studies of p it hr.f* or rp)>i-?vcti«inul!5»mlirs f/fV7, 
107* 127,131, 151). In these studies the find'uig* revealed that there 
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• Also Stay Include mortal It 7 data la thU prMntiUoo. 
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UM} Mutc*inr, R., ItrcKcr. X. J. Ocarrtte Mnolilnc Habit'of t<ulmta wnt 
corona t/ b. urt dhfutf. Briil-h HcartJutirn.il Ti: <tOI-*i/s. 

•(/C7J Mvlcaiiit. R., tttt'KCY, N. J. The role or e ixa rette unminiw tAcuu->dtt» 
of athrroidrmia Geriatric* ISHS); 1G5-1H. February l:S7. 

(ffT) Raair, O- Ftn»c*. A.. Voliy, G. D. Lone rac^* ob serration* lb fifty Cif 
JOVBC pat Icuta with mrorardial ifcfarctloa. American Journal of Cara. 
•Ioct 10 (3) : Wl-AJS. March Knit. . v (<1 

|JT|) Sioiu, 3L I. Myocardiil Inf.irciloo amoc« mtbirtittrn Astrics: 

Indian*. Annals of Inuxn.it lloiliviB* OTMI: vsk>>7, 

C/JO ViLLicira, C- Hctvci-Stvckt. S. Da* InfarlctpmflL Untcrechiede «wt«**V-r 
. Isfarktp.it tea ten ond Roo t roll penoaea ta Uer 0*t*chw««a. 9ebwHr*r- 

’ *•**• Mediamlacb* WocbcDK'hrirt 901231: tiS-Tii. June U. IMC. 


o 


Ttorme I—!Morbidity rat ini tor specified manifestation* of coronary heart 
disease, a more men seed TA-iO jcurs at entry into Framingham Heart 
Stud j, c1is»i Ced by smoking habit: 12 years* experience, 
tocart: KaantLeCal. (70). 


_ .wore relatively more smokers among the groups with coronary heart 
disease, than among the comparison, or control groups. 

In a retrospective study of myocardial infarction patients in Japnn, 
Hyam-s ct alj(£7) reported similar findings, particularly among rhe 
men under ape JO. Differences measured by an e^[*osiire index com¬ 
bining intensity and duration of smoking showed the same trend, 
though the data were not ■statistically signUicant. 

- . Dorken (}0*31) reported on two retrospective studies in Hamburg, 

7 Germany: one, a study of female patients; the other, a study of male 
..... . patients. He concluded that there is a strong association between 
smoking and myocaniial infarction in both males and females under 
j the age of 43. 

In Dublin, Mulcahy, et ah {IOC, 103, ICO) studied groups of male . 
snd female coronary lie-art disease pat ients umlcr age CO. He found that 
■ a much greater portion of the patients, in comparison with a sample 
of tho general population, smoked cigarettes^ Also, the intensity 
(amount multiplied by durationV of smoking was as much as 2t-V 
times greater among the male patients and 3 tunes greater among the 
i'-^* female coronary heart (U*eas« patients as contracted with the mates and 
V' females in the general ipnmdat jnn. 

In a study ofit«75 aviators, smoking histories taken in 1001 :d;d not 

■ ;V sliow a porithc association in the prevalence of coronary heart disease 
with either a mount; miration. or intensity of smoking. These iliidiutrs: 
are based on 23 case* (5.7 percent) of coronary heart disease of all 
forms among a very select population and:are therefore subject to 
larjrc sampling variations fW), Moreover, since smokers may have an 
excessive mortality ddriug an acute - myocardial iiif. rction. as men¬ 
tioned before, prevalence rates are not as good a measure of the asso¬ 
ciation between smoking and coronary heart 1 di-case as are incidence 
rates. 

Epstein {Z*Yt although'finding no prevalence differences between 
smokers and nonsmokers in his Tecum.-ch ^ltuly, : found an increased: 
incidence in cigarette bin inkers of both fatal and nonfatalcoronary 
heart di. r case. 

In a short pro-pertive study of 11.0)0 Xnrwcgian men (12,000 with 
smoking hi dories), Xatvig (/.TV did find an increared risk of iiici- 
dcucc ofifirs: tuyrwarilial;inf«rrtion or angina pectoris among iho^o 

1 B »en.V>.5!l wars of age wln,» smoked. 

Since the 10*17 lh*{*ort. tlio rniilthuing pro«pnctire e|>iden:inktgie 

studies have somewhat clJiruied the dilf.-rentbl i,-!kliou-lup Utwivu 

Smoking ami each of the niamfe-tatmn ,cnti-g*»rim of coronary heart 
disease: angina, nonfatal ii.ym-ardial infarction, fatal myocardial 
Infnrrtkm and sudden death* »- Vj ;.'V . . ■ 


(W) n Die Ra«b-ewohnt*Itc B bet Juareren, Fra.^o nil Hcn.n- 

Sntir y i Ifh“ b#n#r ile<lllini<<rw W’oeheswbfiCt lCam> : SiZy-ClSi. 
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Data from the Framingham Heart Study (M) revealed tint “heavy'’ 
cigarette smoking, more than 20 leignrcttcs per day, is positively asso¬ 
ciated with uncomplicated angina in mates but not in females 
(figure 2); 

Simitar findings were reported by WVinblatt (/5J) in a study of 
male subjects in the IleaUh In.-uranee Plan with the associations more 
pronounced among tlu*« men who smoked It wo or more packages of 
cigmettes per day. As can be seen, iiv table 2, the arithmetic. differ- 
•nces in rates between smokers and inotismokers dire greater for myo¬ 
cardial infarction than for angina; however, the risk ratios are 
similar. - ..... 

; In * retrospective study, Hoyden-Stuck! ct alj (£/) found no asso¬ 
ciation of smoking w ith angina or other chert complaints. - r . 

Hie inconsistencies in data on tlic a.^ociation botuccn smoking and 
Ilia development of. angina maybe due in part to dine re nces in 
methods used to diagnose and classify angina and'to record'smoking 
habila m these eptdemiologiu ^tidies. Further standardization in this 
area may. help to determine more accurately the relationship of smok¬ 
ing to angina. - <■, 
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rtcrtt 2—Angina 1 -cctoriJ morbidity ratios anon* persona a~td 30-'.3 years at 
entry Into Framin;!un» Heart Study. cla«ifi*d by mi and number ©I cijarettea 
gaioked: 12 year*’ experience. 

Bopvcx: Kana«L,etat. (C7). 


Table 2.— Age-adjusted incidence rates per 1,000 males aged SS-S4, 
tnd morbidity ratios, for specified manifestations oj coronary heart 
disease, by smoking category: Ilea UK Insurance Flan Study 
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Current nonsmokrn........... ......... 3. 27 

Current cirsrcttc * movers-.. 7. 01 

Less than 2 pack?... 1 03 

2 or more packs................... 20. SO 


■MW Wrmbtatt, t. CJSfl. 

Jn the Western C<j 11 iterative Study, Ro-cnman et al. reported 
j l ;„{, cr . rates of silent myocardial infareiimm iu yuumrer men, and 
higher rates of rcruirvut my.i-mllal iufiucrintis at ail ages among 
those w ho smoked more than 23 cipiireitirs per day <72J. 

Frirdcmanu. et al. IFU rf|wrt«l remfarttions occurred more fre¬ 
quently atiim*!?-nmkemthan m>n~m«keri. 

Dorkcn (J.2) found .in a >eric* of ?~.t) men of all nges, in Thimbu re, 
who survived at lea,l 3 and up Co G years afmr their lii t iiiy.vanlUl 
infarction, that IW 1 f.v* tvreot) had -i-pped aw* ins vm.purely 
after the l»i>t infm.'ti>w. Itt contra d.ofV'.Mibjertswh.* had dual from 
a second no •* anlial m far. tion or <mUU n cmoiiary d+atli after having 
tile ho-j»it;il,*mly 2S (3J.3 (^ivl’IiI) lad given up smoking cumpiady 

irco.oon. 
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Relations! tire or CioAcem Smoking to Other His* Factors 

TKo ongoing prospective end other epidemiologic studies have 
yielded findings which permit of the interrelationships among 

cigarette smoking and other factors considered'to increosj tho rude 
of coronary heart disease. 
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Generally, the findings show that the incidence rate of coronary 
heart disease increases with age, both among smokers and nunsmokers. 
Tho morbidity ratio of coronary heart disease in smolders \cr?us 
lionsmokers decreases with age though the absolute number of excess 
deaths among smokers increases with age. 

Bigh lilovJ Prt «ture . %«]. 'J &' . . - 

Recent reports on the relationship between smoking and blood 
. pressure appear to support the findings in the 19G7 report: 

Although tho inhalation;of cigarette smoke is frequently accom¬ 
panied by acute tran* iticie vat inns in hh*nd pre satire, ht bit uni smokers 
tend to have lower lihwtd'ppj'sires itiau do :»iM*minkpp*. Kur.siven the 
presence of high bbn-d iim-s-urc in an individual, smoking arts as an 
additional I risk factor lor the development of coronary heart disease. 

llcyden-Stwcki et al. (01) report that among jOQ workers in Switzer¬ 
land, smokers, part iculdirly heavy sumkerf, have lower blood pressure) 
aa a group than do non.smokers. Smokers also were found to have 
normal or subnormal weights in contrast to nonsmokers who had » 
greater mean weight; thus, confounding the relationship between 
smoking and blood pressure level. . Tibblin (J44) in a cohort study of 
Scandinavian men born in 1013, found a lower mean blood, pressure 
among smokers than a mans’ nonsmokers. As the population was clas¬ 
sified according to levels of blood pressure, a step-wi^e decrease in the 
prevalence of smoking was noted as the'level of blood pressure in- 
Table 3.—il/Van age and mean systolic and dlastohc Wood pus sure, 
iy smoking category: Lot Angeles Heart St tidy; 1002 


(744): Tt’jrux. C. Hlfh blood pressure to men «c«d 50—A population « 
saea'bom la 1013. Acta Medi<fc» Scaadmavlca (Suppieoieatun 
1-M..1SG7. 
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load: CW». V. A- tUJ. 

ereared. A similar trend for both systolic and diastolic pressures was 
also reported by Clark, et al. (23) as shown in table 3. 

In the study of GT5 aviators l r *J) smoking intensity, although not 
found to be associated significantly with systolic or diastolic blood 
pressures, was positively associated with pulse pressure. Keith et ah 
(J22) in a comparative study of workers in Great Britain,and the 
‘ United States noted! lower diabolic blood I pressures among smokers 
titan among non smokers in both groups; adjustment for weight 
variations reduced this diiTerer.ee appreciably, 
f” Muldrahy ( 107), in a ret respective study of 100 women coronary heart 
I disease patients under GO years of age. reported that .'*0 to O) percent 
I had diastolic hypertension lls.)- Hypertension and ciga- 

I rttto smoking, together or separately, were pre-ent in over 50 percent 
lef these patients. 

In tho major prospective srudie*. when both smoking and hyper¬ 
tension were present, an interactive-increase in the risk of developing 
coronary heart disease was noted. When,to these two risk factors 
elevated cholesterol levels were added, the risk of developing coronary 
heart disease was further increased (figures 3 and 4). 


<23) Cum. V. a, CitAvM.\?r. J. 3L. Coctaov. A. II. 
oa »r«olic en<1 di.iKi/16 blood pressure in itlie 
„ Journal ot Cbronic Di-<«*cs 20 : 571-061.UW7. 


Effect* of varloos factors 
f/>i Ancelcs Heart St ad 7 . 


(#23) Rcio. D. D„ IfotLa.-co, VP. W\. Rose. C. A. An 
cuLsr comparison. Lancet 4(7*31» : 1370-13 


An<; 16-American. eardioTas- 
iS. December 30, 1C-07. 
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- . Hyp ertension and Smoking . The article by (107) Muleahy does' 

contain any intormation on hypertension. There are 77-women reported to ha??® 
coronary heart disease and their smoking habits were matched with statistics"^® 
of the general female population. The relevant paragraph and Table are as 
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are as 




..Table 2 il!ustraw.*s the smoking experience of the 77 femnie 
patients-with classical CHD underHO years who were seen by 
The numbers are small and further study is clearIv needed, 
but already we can identify a .significant deficiency of non- 
smorier^ and ex -srr.oKcrs antons our. female patients compared 

TaMe 2 Ratio of smokers to non^mokcr* in 77 female patient* 
cmler CO year?* with i ill) compared to. estimated ratio in general 
female population for age group 35 to 59 in I SIC-1 


Category 


Smokers 

Ex-smokers 

N’onsmokers 


Prcxrut enquiry 

~\Z7f “ 

patient* 


Female population 9 
(age group J5-59) 

-N'o- of t~L 

tubjfcts * * 
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■ ■ at lh« 1% *Vv«rl ‘ . 

•Sourc*: **Slali.<aur* of Sn*>kin* it* the IrUh Republic/" R**e*reh Service*. 

Umiti-d. l>ublin. . 

to the general female population. Also, our 77 patients are on 
average more than 2 |j times heavier smokers than the gen- 
• eral Irish female population of the same age group. 

Our finding of a significant association between cigarette - 
smoking and CHD in women confirms the findings of M. F. 
Oliver of Edinburgh* who noted an excess of smokers and a - 
deficiency of nonsmokers and ex-smokers among 50 women less 
. than 45 years of age with cardiac infarction. He found little or no 
connection between cigarette smoking and angina pectoris among 
young women. Our~23 females with angina pectoris had a 
• lighter smoking experience than the 54 with cardiac infarction 
or acute coronary insufficiency, but nevertheless they had a 
1 heavier experience than the general population. 
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^lligh Serum CKoUmUtqI and R<htcd Diet 1 ^ 

Certain of the rvtrmpeetive «nd cro«*-*crtinnal studies (£?, /5/) 
have, in general, demonstrated higher cholesterol levels in smokers 
than in linnsnmfcvf*. l’iin-herli\ ct al. i lit 1 ) and Lane. ct at. <%’):r»*pnrt 
•iinilar timlin^.4. A ^tnli'!>y irt*yi!.*n-.MtJcki {?/) uf 500 Swi-* workers 
. -, found a similar trend but die differences between smokers and non* 
Smokers with respect to cholesterol levels and other lipids were not 
Statistically significant. ' ■-<?./:< ■■■'. - ' 

; A recent report ( W) describes some of the variability of interrela* 

. tionships among smoking blood pre-«nrc and cholesterol! levels in 
different population groups throughout the world. It concludes that 
though nonsmokers, tend ro be heavier and have higher blood pressure 
. levels than cigarette smokers, heavy smokers tend to be in the top 
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«.> Hct wj»-Sn. , cKr. S.. rptilt-nilnlOeie dcs Ucrzlof.irktes IMS. SchwvtzerU-ti# 
MeOUlnlidvp Vheh.mi.rhir«ft Willi: IMVJ5I0. November U, I'*-,'. 

(//.*») Piscmtfcr, G-, VKinur, Jr. U. Screening in Che early dlncncel* itml r , r ». 
?<nt,oa of ear.ll.Mmn, t 3r oi-.se. Journal of the Co to- of Ccq.tjI 
PraeUtlhnera j.i; k»;t. 

(3<) E(<I.li-wliilcsciv:il ^(u.Jiea re1*tcU n i-or.vury heart : Charart.-riMte* 

•* B,r ® ■*'»“.*■> in J>oven ro.rnerie*. K. Sinoklne habit*. Acta McvUc* 

•ceodinailca 1 Sur-plvmeat-U»l: liiOT. • r 


4’!^# 




«• ^ t~a «t«nn Mem* cc^mi 

m<v** .y r* OM. kH «< «*».»••« era «-* ►* >—« 
«(•«.« li’l e: C;**ie*i 

W • *r»*r>** n ***«'* 

r««: c • .TOrtwut^ieN * «->vm Ml 

• M *■ M. •«■>«•■< i m w> 


Ttc rex S—Incidence of coronary heert enurne corn ayed SO-53 years at 

entry Inlo Peoples Cas Llrht and Coke Company Study, clarified u ta pret- 
- one* of sfeciwed ri*k factors: IMS-1062. 

•ovecx: Sttmler, ct eL (JJJ). 


’ deciles for blood pressure and relative weight. Cholesterol-smoking 
'■>*• • nil tionships described in these studies do not show a consistent 
pattern. 

’ In a controlled dietary intervention study of postin (ruction patients 
- Leren (57) foundl that smoking habits did not ittllucnce the serum 
; ^cholesterol level or the coronary heart disease rclap-e rate in the control 
.^ jroup. Among the study group of dieters there was a suggestion, 
-j. although not statistically significant at the 0.i)S level, that smokers had 
a higher coronary heart disease relapse rate than nonstnokerd. 


t/JS) Stavt**. J« BrmxsoM. D. >f., Lrvrxao:*. 3L. Ltnutio. II. A.. Mo/owsir*. 
L, Miclu. V. A... IUll. Y., A?»0CL>f a.-t. S. L. Cofon-iry artery rti—.i***. 
Statoa of p re rentire rfforu. Arcbircsof E or I room eotai Health 13U*: 
•22-335, September lOvG. 


f* 7 ) Leeca, P. Tbe eCect of plaima cholesterol lowerfne it 11 *! la male *urrlvorj 
of myocarUJat lu/jrtn«n. A controlled: *1 inM-a] trinL OtSa Jlnliro Srom 
dloarica ISoppietteat 4C6U 1-42. IOCO. . / 
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Physical /ruxcticihj '• 

Tha imlojti'MfNMit 1 and cmnhinvil rtTortn of cigarette ■ ynmkinir and 
physical actitity.as described in the llVt;? rep.m. crmtitme *to bo 
demonstrated ji> timrcdata are ni'fiuiiiilatftl, Tlw i>|(juivnt protective 
cflfcct of plty.Miiil activity »p|i\ a ars to Le :n.»re pronounced wirh regard 
to myocardial infant him than angina • (table 4; ffJJV). Diiferciiccs 
in methods of assessment of history of physical activity in case versus 





Tieni: 4—Myoeavdial Infarction morbidity ratios tmonc meo actd 30-59 year* 
•t entry Into Framing cam Hear. Study, classified accords? to presence of 
•elected vi»k fretors: 12 years ex;-crieccc (Jtlik factsTj ore; cholesterol level 
•W 250ms/KO nl„ systolic blood pressure over ICO am. U;.. jmokiflf over 
1 peek of cigarette* per day), 

: Ksecel, «t aL (TO), 


control groups may account for some differences in the incidence 
tates noted. 

[ Blackburn, et al. ff<?) found no relationship of smoking to the pretr- 
alenco of postcxercise ECG changes in a study of 10.2C0 nten age 40 
to 5J> years. However, there were only Ml) (3.1 percent) subjects with a 
^positive*' ECG response. 

Sociological, Psy'-\olo^<cal end Personality YarialUs 
" Two studies (d-J, 61) demonstrated an inrerre relationship between 
the frequency of coronary heart disease and the educational ilevel of 
the subjects. In the Bell Telephone System id), those men, without 
% college education had higher coronary heart aiscase rates than those 
with a college education. Also, thbse not attending colUge tended'to 
. smoke more. 

• In a study of factors related to coronary heart disease among Cleve¬ 
land attorneys (*>), the quality of the l.tw schools attended by the Jub- 

Tavvc 4 .— Annuo! agc^lyustcd \ncu\ncr. nztts of sptcifed manifesto- 
(ion* of connnry heart di*ta*t per l:000 n,altt ayr-i S-j-GJi and cor¬ 
responding morbidity rat-os. by *ihoking habits and physical activity 
(/ojr: IJtaitii Jmurance Plan Sidly 

p j«»»S#rt7r»n diti| 
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j(jl current nonmole era................. 

3.27 
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least active.... 
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1. 2 

Moat active.... 

3.01 

at 

1j3 2 

L0 

AH current citf.m-lie smoker*: 
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r, 

2.31 
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V 17 

V® 

2.74 

to 
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7.61 

13 
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LJ 

Lwt actiie....................... 


4.71 
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2.37 | 
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(«) BLACK.cx.-f. II.. Ktr*. A_ K*.ro>tf. M. V** Bccuau. r. S. P_ Taxtoe. 
IL 1a Relation of “jmitiv*- looteimu* el««.erorardL*»iraf*itc rr- 
•P° ow ‘* <® Olttr characteristics of risk. Clrculotioo >3(4) |Su|i|4*nicnt 
. HI: 70. Oclot'er 1507. ,_ 


‘■jy fuuuis, E. n. HtiLewTCTx. 11. K. Occupational atret*. law school 
airearcby. and oorosary artery d^ea^o In Cleveland attorney*. Psychoso¬ 
matic Medicine 39(1) : 72^-SO. January-rebruary 196V 
ffi. IIsnklc. L. E . Jr... Wnrrscr. L. II.. Lnui5. E. TV. Ucsn. J. Ba- 
JAMi.-f. B.. Kl.vo. R, PuKC.r. JL. F lx msecs. B. rtnoul Oiloiuiucj- 
ttoa, 19C3. 
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Poste xercise ECG Changes. The observations of (10) Blackburn 

.i- * . ? -1, are ver y important because they relate to the incidence of myocardial . 
ischemia in 10, 260 men. That 519 subjects had positive ECG response 
should not deter from the significance of the investigation. The reference 
is actually an abstract which is not normally cited as a primary source of ^ 
information. Hower the 1968 document is full of abstracts and personal 
communications. ... . S: ,i, • , :■ 
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Relation of “Positive** Postexcrcise Elcctrocnrdio 
- graphic Responses to Other Characteristics of 

. ij ^ 

r - 1 . . • •. ' : .V' i . .. 

>'! J/cnry Blackburn. Ancrf Knj t. MinnrapoKf, 
Afir.nem/<j, A/arffi Knaonrn, /fr&n&t, FinAsruf, 
F. S. P. V f Jn Buchcm^ Haarlent, Thr SvthrrlantLu 
*• oiui Henry L. Torpor, A/inruvrpofi*. Minncinia. 

\ Lalforatorj of Fhyyinlogical Hygiene, Uhicmittj 
■* of Minnesota, Afirinrtfpo/ir, StinnruM 

‘ - v The electrocardiographic response tn exercise 
has become a powerful tool for identifying greatly 
increased risk of acute .coronary episodes in 

" otherwise “healthy** individuals. It is now neces¬ 
sary to establish how much it really adds t a 
information over and above already known fac¬ 
tors of risk. This was first examined by a study 
of the interrelations of a “positive*' exercise ECC 
response with other measurable physical char¬ 
acteristics and habits. It is best studied in natural 

* populations which contain realistic proportions 
of “positive** and “negative" responders ami 

• broad ranges of characteristics. Here the freqncn- 
d/.cv of 519 “positive" responses among 10,2^1 

men aged 40 to 59 years was plotted accurd- 
J Ing to increasing obesity, blood pressure, ami 
. serum cholesterol, and activity and smoking 
/ habits. -i*- 

The test was a standard three-minute, con¬ 
stant-rate step, and criteria for “positive" tests 
'were rigidly defined. The most important associ¬ 
ation was alia car relationship between frequency 
of “positive" ECC responses and level of sys- 
.tolic blood pressure (P <0X001 ijetwcen lowest 
and highest pressure classes). No relation of 
exercise response to fatness was found through 
the bulk of the distnbutiom but among the 
upper of men ranked by skinfold thickness 
the rate of “positive" res;x)nses was significantly 
greater (F<0.C0I !>et\veen lowest and highest 
obesity classes). There was a decreasing rate of 
“positives" with increasing physical activity 
" class and no relationship to scrum cholesterol 
or smoking habit. Evaluation of the prognostic 
power of the exercise ECC requires, at the least, 
-- consideration of age, *cx. blood pressure, and 
obesity. 
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- Jeet were ranked independently by n law school professor. Lawyers 
attending schonU in tlie "hijiUest law school qu.iliry ■rump*’ had * 
lower Tales of coronary heart disease than those attending schools in 
the Mower law school totality group." Aho, tbo-« in the latter croup 
’•: had started smoking at an earlier ape. 5 ince additional differences 
were noted for other risk factors, smokinc alone uiav not be responsible 
for the total differcjscw in these rate:*. In both studies, it wa% hv pot Ice¬ 
'S Sued that with re?pect to susceptibility to development of coronary —- 
\ heart disease,,behavior patterns amt attitudes established prior to 
*’ professional training and prior to stresses result in" from job mobility •>■ 
and job tension, were more significant than the later stresses which 
resulted from their present jobs. 

V Recent data from the Webern Collaborative Group Study (7J-5) 
appear to show that among men . 10—10 year* of ape, cigarette smoking 
,* rJ , was associated 1 with severat coronary heart disease risk factors (table 
5). Though these findings may be statistically significant, tlie differ¬ 
ences between smokers and nastintokers were «malL >* 4 .: 

Table 5.— Age-adjusted m*ani for selected coronary heart disease risk 
factors end perso net characteristics, by smoking category: Western 
; GMaborciict Group Stady, r.alcs SO-13 years of age 

fen Vt^niicm «»*»(-» :Uoa d»M 





(Jsi Roseau*«, R. H.. Firxaui*. 31. Jmbsi, C D„ ZrraSMCz. X. J. J\ 
\J eaul Cornu timcatioo, 19C&. 
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PwwU 

4t2cn*n» 

Nr»rt 

•MUt 

tm*M M 
ripwici M lun 

S*i <ur 

Bemm tholes ter^-.......... 

J17.2 

33L8 

+AT 

B«U/*Jphi ratio....... ... .... ..... .. 

L# 

11 

4-ias 

Ll(>atbumirt_...................... 

31.1 

1914 

-Xl 

' By*toliC blJcvJ [.rcijun_........... 

12C. 3 

122. 9 

+x* 

Z>i*sto(ic Wood pres cure............... 

82.0 

8 L 3 

-a 9 

• Pondera! ir.de ........... ....... 

12.6 

1X7 

+0t$ 

Phjaic*! activity on job—............. 

L« 

t#3 

0 

Amount of exercise-...___ 

X 18 

xos 

-to 

Income............................. 

Z76 

X 75 
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Taele 6. —Percent distribution by behavior type of smokers and non- 
smokers: lrrjfcm Collaborateve Group Study, malts JO-^0 years 
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Type B..1 
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41.3 
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41 0 
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44.8 
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Behavioral pattern type A is characterized by an enhanced com¬ 
petitiveness, drive, aggressiveness and hostility!, and an excessive sense 
of tinto urgency as cotur.wcd to typo Ik There was a difference in 
tho distribution of personality types A and U among smokers and 
nonsmokers (tabled). 

The foregoing data refer to concurrent .oltarvat ions pat bored in 
10GO-19G1 on 1.1 men who were tlien fire of manifestation* of 
coronary heart disease. A follow-up of this population during tho 

next 4 */. vears di-M'ra-d 1 hat cigarette smokers ex|M*rif>iifcd sub-dan- 
tiall y higher rates nonary heart disease than tim-e ulmhudlncrcr 
flunked. This finding t* bawd *»U:data fur men 1:»— 1 !) years «f age. 
which have adiu-ted for the 0*11 foci ml in? inithiviuvs of related 
task factors,such as age,ch«»Us*UTol,etc. (table 7). 
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Table 7 .—Incidence nf new mronnnj heart disease by smoking category: 
Western Collai/uratin Group Study, males 63~' t D years of aye 

MH l«n *v«r»CT «b**r**ilan dm) 


- *’* ■? 


• talUnj «»lt(MT > • ' 

Numkrr 

•fium 

tuu p** to.ouo a^poaiM* 

A-Tji: ■!».! 
W'icmi ua 
TUUlVI 

NSl 

»Jnnt*4 


940 

38 

29 

former cigarette »mover*__ 

241 

• 67 

02 

Pip* and cigar oniy--- 

406 

27 

16 

|-15 eig.imtn___ 

212 

5i 

92 

16-25 ci<arc*l«s___......... ....... 

436 

• 89 

02 

26 cigarettes and ever---...._ 

42J 

M 

104 


'. The coronary heart disease rate for those men smoking On or more 
cigarettes a day is seen to ho about three times greater than lor those 
who never smoUotL The rate fur former smokers is still rather high, 
even after adjustment for concomitant variables. The largest impact 
of the adjustment procedure is noted among this group, anti suggests 
that thoie who quit may have done so because they were already a 
relatively high-r^k group for reasons other titan smoking. The rela¬ 
tively low rate among men smoking only pipes and cigars is noted 
In this as in other prospective studies. 

Tho nature of the association of smoking and coronary heart disease 
Incidence among type A and type B personality groups is not easy 
to characterize or interpret- Among the type A group, the pipe and 
cigar smokers and the light cigarette smokers had the lowest rates 
•f incidence of new coronary heart disease, while the highest rates 
were found among those smoking 2C or more cigarettes a day. For the 
type II group, the lowest rates occurred among those who had never 
smoked, and the highest among the light cigarette smokers. The a re¬ 
adjusted rates of new incidence of coronary heart disease per 10,000 
B>cn 33-19 years of age are shown in tabli 3. 

- Additional data to permit concomitant analysis of these variables 
and those in table T are needed. 

Table S. —Incite nee of new coronary heart disease by smoking 
category and behador type: Western Collaborate* Group Study, 
males S3-43 years of age 

(IH )«n inrt(« Ikwtnilit <«n] 


B—tlnf emUyary 

K(U I6.0CO popvdutoa 

*TT** 

typ*» 

Total _____ 

01 

23 


53 

13 

Foffntf Jttiokcrt, * ^ ^ • W~m.m 

107 

36 

Jfipt and cisan only. __................._....... 

IS 

36 

Cigarette*: 



|-1 A , , „ .. . 

IS 

60 

16-25 _ _ _ 

us 

33 

26 and over.. .................................. 

149 

61 





Beta: tMHSAU,t.U.(/ll). 

Lane, et al. {3C) found significant relationships of smokins: intensity 
and duration with personality factors—impulsiveness,emotional insta¬ 
bility and belligerence scales. 

Thomas 043) after reviewing various studies of psychological 
Ttrinblcs related to coronary heart disease, cowhides that smoking 
may have different effects on ditferent personality types and at differ¬ 
ent anxiety levels. 

Multiple Risk Far tors 

Th« acceptance of a multiple factor causation hypothesis for coro¬ 
nary heart di.-ca«o emphasizes the need for more smihUiicntcd statis¬ 
tical analyses of appropriate dhta. Our -understand im; nf the relative 
Importance of -various risk factors from the limited nmnljer of such 
special analyses has not I wen altered l.dguincantly from that obtained 
by more convent ional .statistical analy-en :(«/•*). 

Clarification uf the apparent independence of *crcr.d of the major 
risk factors lint* fivulredJ 

Truclt,ct al. (/ii) eraphasizo that the major ri«k factors are noted 
to have n different: order, of importance l.yittfs and ***. Ciimreite 
•ranking is particularly important among younger inaha as noted in 
table 9. . . 
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|/|J> Thokjj, C. H- Un nvarette imoKiac. coronary orarC tflwaw. ma roc 
genetic hiypotboia.: Jobaa Hopkioa XeUical Journal UO-Tii. 

February 1CVL 


t.15) i LraTtr:*. r. IT. Ttcillcrliif corona rr heart iU«m. Journal of the .lacrl- 
can Wcitlml A~**-iafl.m cOtUDi: IlWirt, ^(traiN-t II. |W. 


IMS) Ticcrr. CnasriKut,. J„ Kasscl. ST. A mulUmtlrte aiwiljVi of the 
flak of coronary bran <U*«a*« la rrawlogbam. Journal of Chruate Ots- 
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✓ " ' Review of Psychological and Personality Variables. The sentence 

describing the (143) Thomas article does not do justice to her excellent 
discussion. The article is reproduced in its entirety because it discusses 
another way of interpreting association between cigarette smoking and 


coronary heart disease. 


• ON CIGARETTE SMOKING. CORONARY HEART DISEASE. AND 
■ - - / THE GENETIC HYPOTHESIS 1 

-v,. 

>.v<"-::\ -.CAR01JNX trDELL THOMAS • * 

' f‘?. 2?' ~ ^Defect merit cf Medicine, The Johtu Hopkit u Vtihxriitt Schell of Medicine 

... '•*_ leeched for publication September H. |So7 

' Whac is the basis for the association between cigarette smoking and coronary 

; . heart disease? Although coronary disease is the most frequent cause of deatli in 

. ■ . the United States today, and the majority of men smoke cigarettes. die answer 

to tills question is still ob<uie. in 1936, Doll and Hill reported a significant 
statistical relationship between cigarette smoking and death from coronary dis¬ 
ease which has been confirmed by odicr prospective studies (I—The difference 
between smokers and nommokers in respect to coronary disease mortality is 
relatively small, however* complied to the ten- to twentyfold differences often 
noted in respect to deaths from lung cancer in the prospective studies renewed 
by the Acvirory Committee to the Surgeon General of the Public Health Serv¬ 
ice (9, page 161, Table 5)* In contrast the median mortality ratio for coronary 
disease was 1,7 (range 15 to 2.0) for seven prospective studies of smokers and 
nonsmokers (9, page 523). 

Many people have concluded that a causal relationship between cigarette 
smoking and coronary disease has* therefore* been established, but some haw 
pointed out that such an association could* be equally well explained on the 
grounds that 1) smokers are constitutionally different from nonsmokers, so that 
smoking cigarettes give*; them more cf a physioltrgical or psychological boost and 
2) cigarette smokers are more often the preccronary type of individual than 
nonsmokers. There ha\e been scattered pieces of evidence that this may* in¬ 
deed* be the case (10-16). At the time of the Surgeon General's report, these were 
' sufficient to warrant the statement that "male cigarette smokers have a higher 
death rate from coronary artery disease than non-smoking males, but it is not 
dear that the association has causal significance.** (9. page 327). 

In examining the evidence that the statistical association between cigarette 
smoking and coronary heart disease may not be a simple cau>c-and-c::ect 
relationship, two facets of the genetic hypothesis, 

1) that cigarette smokers are con^ittnionally different from nonsmokcrs, and 

2) that individuals with a high risk of developing coronary' heart disease are 

constitutionally different from those with a low- rhk, - ^ 

v can profitably be considered together. Although the implications are basically 
genetic* the tenn "comliiutionar is used, here rather than "genetic** because 
most measurements of adult men. whether physical or psychological, represent 
the phenotype, or manifest characteristics of the individual resulting front 
die interaction cf his genotyjxx or genetic make-up, and the environment. The 
degree to which the ehsironment interacts with the genetic component varies 
greatly according to the trail under consideration and the particular external 
circumstances. Certain trails, such as the blood group;, are not known to be 
modifiable bv natural means. Others, such as stature, are modified only under 
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such adverse conditions as severe underruurition, while the proportionate roles 
played by genetics and environment in such characteristics as body weight, ar¬ 
terial blood pressure, total scrum cholesterol level and personality structure are 
still being vigorously debated (17-29), While- the genetic hypothesis does not 
necessarily contradict the various environmental hypotheses, it does limit them 
and diminish their importance by asserting that not all individuals ,-re equally 
susceptible to adverse environmental influences* 

Reports of actual genetic studies in this area are limited in number. Differences 
have been found in the distributions of such genetic markers as the blood 
groups and the ability to taste phenyl thiourea (P.T.C.) in populations of smokers 
♦and nonsmokers; these findings are in harmony with the genetic hypothesis 
(12, 15). Twin studies carried out abroad point in the same direction. Mono¬ 
zygotic twins showed a higher degree of concordance than dizygotic twins in 
regard to smoking habits (30). in monozygotic twins with discordant smoking 
habits, coronary disease way not more frequent among die smokers than among 
the nonsmokers (31, 32). The numbers involve*! in these comparisons were too 
small, however, for definitive statistical evaluation. 

Somatic variables reported to show statistically significant smoker-nonsmokcr 
differences range from a series of anthropometric measurements to resting heart 
rate and blood pressure (13, H, 16). The mean differences in all of ihe>c com¬ 
parisons have been small, however, and at times have varied in direction from 
study to study, as in the case of weight (!*}, Id). Moreover, die small circulatory 
differences observed could well be the result of the smoking habit rather than a 
true constitutional difference. - 

Perhaps the most thought-provoking sin oker-non smoker differences lie in the 
psychological area. There is a considerable body of evidence to show that the 
personality of smokers differs from that of nonsmokers in important ways (33- 
38). In the words of Eysenck, 1; “smokers tend to be more emotional, more 
neurotic, more given to anxieties, more tense, more likely to suffer from the 
so-called psychosomatic symptoms*' than nonsmokers, and 2) “smokers tend to 
be more extroverted, nonsmokers more introverted.-—Extroverted people tend to 
be sociable, to like parties, to value good food, drink and the good things of life 
generally—to take risks more readily, to act without regard to consequences, and 
to find it difficult to stick to tile same task day after day*’ (39). Schubert has 
emphasized the jxaint that the smoker seeks physiological, social and psscl;;;logi¬ 
cal arousal (-10). His findings among college students,, based on the Minnesota 
Muhiphasic Personality Inventory, revealed that, compared with nonsmokers, 
smokers more frequently describe them selves as 1) being bore! and seeking thril'v 
2) behaving in a Socially unacceptable fashion, and 3) having masculine traits. 
Smokers aho scored higher on an impuNivity *ca!e. 

Work from our own laboratory indicates that psychological smoker-non- 
smoker differences arc of considerable importance. As part of a long-term 
prospective study of the precursors of hyp i tension and coronary disease, dis¬ 
criminant function analysis wa, used to test the hypothesis, that cigarette smokers 
arc different from nonsmokers in a number of jnychobiclogicaj w.iw (11;. The 
overall differentiation between nonsmokers and two groups of cigarette smokers 
in a population of male medical students was found to be highly significant. 
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Cigarette smokers had- substantially greater anxiety scores 2 than nonsmokers; 
heart rate and anxiety showed the greatest discriminatory powers among the 
seven variables used. Cholesterol and pulse pressure contributed to the differ¬ 
entiation to a lesser degree, with anger close behind. These findings, taken 
with those of others cited above, suggest that outstanding characteristics dif¬ 
ferentiating cigarette smokers from nonsmokers reside in the realm of per¬ 
sonality, —■ V- ■ 

It was, therefore, intriguing to find that anxiety was the most important vari¬ 
able in a similar discriminatory analysis based on parental history of coronary 
2 heart disease (43). Virtually the same population and variables were used; in 
particular, the measure of anxiety employed in the two analyses was identical. 
Again, the overall differentiation was highly significant. On die average, die 
group with fathers affected by coronary heart disease reported a higher anxiety 
level than did die group with- both parents unaffected, whereas the group whose 
mothers had coronary heart disease had lower anxiety scores than the group 
with two unaffected parents. Depression was significantly less evident in both 
positive-parent groups. Although they aided in the discrimination, anger, dia¬ 
stolic pressure, height and cholesterol level made much smaller contributions. 

From these two discriminatory analyses, several striking points emerge: 

: 1. die same psychological characteristic, anxiety , was an important single 

variable in differentiating cigarette smokers from nonsniokers and in 
. 1 distinguishing subjects with a positive parental history of coronary dis¬ 

ease from subjects without such a history', 

2. die two criterion groups of smokers, which were selected on a quanti¬ 
tative basis in respect to number of cigarettes smoked a day, did nor have 
significantly different characteristics from each other, and 

3. the two groups with a positive parental history of coronary' disease fell on 
. opposite sides of die negative parental coronary disease group in respect 

to their mean anxiety scores. 

Since a rather simply-derived anxiety scale proved to be a highly significant 
variable in both the smoker-nonsmoker differentiation and the discrimination 
between groups with and without parental coronary' disease, the interesting 
possibility is raised that die Jink between cigarette smoking and coronary heart 
disease has to do with anxiety under stress. Dees other research about the 

coronary personality tend to support this hypothesis? 

More than twenty years ago, Dunbar described the personality profile of pa¬ 
tients with coronary occlusion as one of compulsive striving, with an urge to get 
to.the top through hard work, self-discipline and'mastery of others (H). Her sub- 

* • Anxiety Sectes v.’frc La-cd <<n the answer* qiven by IO^j medical stud-nts to a questionnaire 

•penally rltvrvd f r the Study of the !*:■ rut-ors of Hwvcrtenuon and Cmoaary Disease (II, 42), 
The qiKMinnnaiic cniitMft of a iiit of I’a habits'cf nervous tension (IINT)i ti:c subject was asked 
to clicc!s all the-reactions or opcv bjiuvior characteristic c.f him when under strew. Tattcriu 
of rex "sen <c ts sue* s: were detriCTUiu-d by means of a phi:correlation matrix; scales were derived 
from the HNT item* ihowiiv* lhe tierces of asviciation v.uh each other. The reactions 

comprising die anxiety scale cu.'idst of iw»n.ui /eWiW*, £tnrrol temicn. <?ijficutly siefpin^, ton 
of ahMife, tranuloKUieu and ur*e to cnnr.tle, alt of which showed st^niheant poviticc corret*- 
tions. and to er.t. which was negatively correlated (II. 160). 1 he anxiety, scale s 


therefore. ranged from 40 to — I# 
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jccls ucrc hospitalized patients under the age of 55. She came to her conclusions 
through psychiatric interviews supplemented by the Rorschach Test. 

Since that time, there has been little agreement in regard to a psychodynamic 
personality pattern associated with coronary disease (45). There are some indica¬ 
tions, however, that there may be two major coronary personality patterns- which 
are diametrically opposed to each other. Bahnsun and Wardwcll, using home 
interviews plus self-administered check lists, studied 32 white men aged 35-61, 
who had survived their first attacks of myocardial infarction, and compared 
them with a control group (16). They found some differences between die cor¬ 
onary patients and die control group in respect to their feelings and attitudes 
toward their parents. The coronary group, however, resolved itself into two 
discrete subgroups which were almost the opposite of each other: the seif- 
oriented, regressive tjpe corrcsjxmding to the mother-oriented coronary patient 
(X = 19) and die socio-centric and controlled type corresponding to the father- 
oriented patient (X = 13). . ' 

The mother-oriented group showed the following characteristics: 

1. they identified with their mothers in terms of iicr personal manners and 
intimate behavior identification 

2. they were among the younger coronary patients ; * 

3. they were passive, stating that they frequently day-dreamed or “sat and 
* did nothing*', often lacking interest in and commitment to work 

‘ : 4. they showed dependency by tending to turn to others for help when in 
trouble : ; . 

5. they were not compulsive and showed little concern over “face** 

6. they had strong succorant needs • 

7. they had low ego strength and self-acceptance 

& they were unstable in that they often felt mixed-up; tense and worried 

9. they showed a trend toward anxiety and depression _ * . - 

10. they frequently made use of regressive defenses 
M. they showed insufficient control of aggression. 

The father-oriented patients, on the other hand, showed the following char¬ 
acteristics: ' - v .--. 

: ], they identified with their fathers through somatic and social image 

vV # identification v - ' 

■ : 2. they were among the older coronary patients - 

;* r 3. they were active and self-reliant 

4. they showed strong compensatory socio-tcntric needs for achievement 

5. they had considerable self-control and ego strengdi, with high self?- 

... acceptance ami self-esteem . 

6. they clung to social norms * 

7. they had concern over “face** 

8. they resorted frequently to the use of compulsive and repressive de¬ 
fenses in order to perform as solid citizens in spite of an unsatisfactory 
underlying self-image 

9. their social commitment represented a flight from (hernselves. 

Both the mother-oriented and the fathei-oiicmcd coronary patients were con¬ 
sidered by the authors to have failed in establishing their own id entitle* ill a 
satisfactory manner. 
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In I9G1, Ostfeld and his co-workers reported a four-year follow-up of a prospec¬ 
tive epidemiological study of coronary heart disease in which the Minnesota 
Muhiphasic Personality Inventory and the 16 Personality Factor Questionnaire 
were used to obtain measures of personality in men 40-55 years of age at the 
start (47). They found personality differences between the 48 men who, since 
being registered ini the study, had developed symptoms of angina pectoris and the 
37 men who had had myocardial infarctions. (They did not give the mean ages 
of their groups). On the average, the 1771 men who had 1 remained free of clinical 
coronary disease showed personality profiles which lay between the angina 
pectoris group and the myocardial infarction group. Their findings indicated 
that the men in the angina group complained significantly more about somatic 
symptoms of all sorts and worried' significantly more about the state of their 
health, even in the absence of objective findings, than the men in the infarct 
group. The angina group also reported greater lability in cardiovascular func¬ 
tioning and greater emotional lability arc! suggestibility. When the noivcor- 
onary group was compared with the total coronary group* no significant dif¬ 
ferences were found in their MMPI scores, but the 16 PF indicated that the 
coronary' group were more independent in their social relationships, more 
suspicious of the motives of other people, and; had greater feelings of inner 
tension. 

A prospective study of coronary heart disease was initiated in 1960 by the 
Western Collaborative Group (S). Friedman and Rosenman, the leaders, had 
previously described an oral psychological questionnaire by which the specific 
behavior pattern of a subject could be classified as Type A or Type B. They con¬ 
sidered that Type A was the coronary* behavior pattern. It is characterized by 
excessive drive, aggressiveness, ambition, competitiveness and a sense of time 
urgency. They described Type B, on the ether hand, as the relative absence of 
these characteristics. Answers to this questionnaire were part of the comprehen- 
iivc data collected at intake on over S,C93 subjects. After two years, 54 of 1,5S4 
Type A men and 1G of 1,593 Type B men had developed coronary heart dis¬ 
ease, more than a threefold difference. After four and' a half years, there • is 
still a predominance of the Type A behavior pattern among the subjects who 
developed coronary di-ease, but the diifercncc is less striking (43). It should 
be noted that a substantial number of Type I> men did develop coronary dis¬ 
ease; again the evidence suggests that at least two precoronary personality types 
arc involved. 

That there are at least two major types of coronary disease has been suggested 
by clinical studies* also. In two groups of men dying, from coronary heart disease, 
for example, those diagnosed ?.» having coronary disease at their last periodic 
health examination were compared wivi tho>c whose heart disease was un¬ 
detected at that time (49), The latter group was younger, and contained nearly 
twice as many heavv cigarette smokers and 1 nearly twice as many men with 
hypercholesteremia as did the group with diagnosed heart disease. The facts that 
J) both h y j >c relic! ester cm i a and heavy cigarette smoking have been more closely 
associated with death from coronary disease at younger than at older ages (cf, I able 
20, p. J1D5, ref. 6, 8. 19;, 2) the anxiety-linked “coronary personality"' was more 
often found in younger coronary patients by Bahnson and \\ ardwcll, and j) the 
preponderance of new coronary events in Typo A subjects was greatest in 
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...; .v ; Roscnman and Friedmanns \oungcst .age group, all tend to support Olivers state- 

»V , ^ r. niem, “Indeed, there may be at lean two major tyj>es of coronary disease—one 

associated with an active metabolic disorder and another associated with ad- 
v vancingago” (50). ' j ; ;v - - ..7.7..;, ;• ^ ■> : '‘7 \ 

7\- . 7;>'?: 7.7 Much remains to be done before the psychological factors underlying either 

v , the smoking habit or the coronary diathesis are fully understood, but it looks 

’ more and more as if the kind of person one is has to be taken into account. 

/ Whereas a decade ago, Hammond said, “there is as much reason to suppose that 

. » li? * i* cigarette smoking causes nervous tension as to believe that nervous tension 

causes cigarette smoking,” it now seems possible that both statements are true,' ‘ 

* :>“ l /^v^ r but for different types of men, so that one uses smoking as an cnergi/cr, the other 

v‘y^-’ r ‘‘ ‘ V **757 r **a$ a tranquillizer (51). Our own findings and those of others point to the 
existence of distinctive personality traits in cigarette smokers, on the one hand, 

. , V and in prccoronary individuals and coronary patients on the other. Inasmuch 

-•..'rv -.,. vv--;a v * as a specific pattern of anxiety under stress was significantly ictatcd both to 

’ ‘ Cigarette smoking and to parental coronary disease, anxiety appears to be one 

\ kind of common denominator (41, 43). In three studies, anxiety has been de- 

‘ • scribed as characterizing one of tu i o groups of coronary patients or prccoronary 

. individuals—the mother-oriented group of Eahnson and Wardwcll (16), the 
angina group of Oitfeld et al (47) and the Type A behavior pattern of Friedman 
and Roscnman (S). The familial occurrence of coronary heart disease has been 
* ’ • n' i.. documented, and points toward the involvement of genetic factors (52, 53). It 
seems likely that smoking habit patterns, too, arc, to some extent, expressions of 
. • inborn differences. Intensive investigation of the sources and kinds of anxiety, 

; 7 and how destructive forms of anxiety can be identified and relieved may be the 

next important step in the prevention of coronary heart disease, 
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Gentile and Constitutional Studies 

Baer (5) found that heavy, smokers among college males were taller 
than light hi linkers and n-msmokors. I-atioi, et ai. (St?) n l-a found'sig¬ 
nificant a»*>ciatinn*: l**twren IhkIv firm measurements, including 
ponderal index (liumgli Hot with height or weight individually), and 
amount of smoking in the study of over 0*3'aviator*. 

Table 9 ,—Linear i/iwrmt/ttanf Junction tntjjicitnts (in .standard 
vniU) Jor carious ritk.Jtutnrt. in coronary Avar/ diicaac, by sex and 
age: 12 Year FramU:>jKam Study 
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Ccderiof (18) has emphasized the value of studies of twins for 
investigating aspects of: coronary heart disease and presents certain 
luggested modifications in methodology. The 19G7 Report (1Z&) dis¬ 
cussed tlie studies by Cedcrlof on Swedish twin pairs fiW. 37 )1 His 
data on American twin pairs was recently presented and showed re- 
rolls similar to those of the Swedish twint /id). 

- The problems with interpretation of these studies arc scvemlj The 
■ imaU 1 numbers of cases and the combining of data for both sexes in 
\ various subcategorics make rales and ratios subject to significant 
chance variations. In addition, use of a questionnaire for angina, with 
only modest levels of reliability and validity requires a larger study 
population before definitive conclusions can be made. The lack of 
. information on the distribution of risk factors other than smoking 
m subsamples of discordant twin pairs and the total group of twin 
pairs makes the comparison of ratios fer prevalence of symptoms 
difficult to evaluate. The inclusion in the "smoking” group of those 
who had slopped snacking up to 3 year* previous to the study, would! 
also tend to diminish thedi Sciences between smokers and nonsmokers. 
Definitions of discordant smoking habits must eonfnnn to those differ¬ 
ences identified as significant in the large-scale population studies. 
;V. The fact that discordance for smoking does occur among monozy¬ 
gotic twins certainly indicates that the .bunking habit cannot be deter¬ 
mined by genetic factors alone. Twin studies with further sonhiitica- 
tion of design^ larger numl»cr of cases, better definitions of;disease,; 
and more significant identification ofdi-cm-dant exposure* have the 
'potential of contributing substantially to our understanding of the 
interactive factors in coronary liieart disease. 

In an article reviewing some of the epidemiological evidence in the 
Zy 2 years subsequent to the 1964 rrpon, S’lizcr (J3?) concluded that 
there was r.o substantial evidence to indicate ft further a*o<<iation of 
cigarette smoking with coronary iicart disease beyond that stated in 
the 1964 report. . .. 

* Seller alluded to what he called “inconsistencies” in the recent 
literature relating to duration, airtonut. agy. inhalation and mode of 
tobacco smoking-with coronary heart disease. 

Tho addition of many more per.-nn years of experience, from the 
new and continuing studio, provide* data since cite 19A-1 Report that! 
can bo analyzed age-!-|veifually\ When this is done most of thc^e “in- 
leomsisteneies’’ Hi.-appear. 

Seltzer’s Conclui>imi is contrary to that of mo-r epidj-miologi-ti! who 
are familiar with the current research. Kurtiio nunre, he has not con¬ 
sidered the imjinrtant relevance of the p.\|»criniemil. parJiol.igical, and 
clinical data that have l>ecn reported since 1961 concerning cigaretto 
•making and cardiovascular diseases. 
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Seltzer y s criticisms * The questions raised by (129) Seltzer have not 
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been adequately answered by the 1968 document. The article is reproduced , 7 l' 4 v’ 
in its complete form.. • . • 
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Kg;/ An Evaluation of the Effect of 
Smoking on Coronary Heart Disease 
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I n January 1961, the Surgeon General's Advisory 
Committee on Smoking and Health* in consid* 
ering the available information on smoking and 
coronary heart disease (CHD) (International Sta* 
tistical Classification [ISC] *520) reported that 
**male cigarette smokers have a higher death rate 
from coronary artery disease than nonsmoking 
males, but it is not clear that the association has 
casual significance/* 

Three points should! be noted. First, the commit¬ 
tee left no clou hi that there wa.^ a consistent statis¬ 
tically significant association among cigarette 
smokers of increased mortality and morbidity from 
CHD in men, particularly during middle life. Seven 
large completed or current prospective studies of 
smoking and death rate gave a Cl ID median mortali¬ 
ty ratio (current cigarette smokers to nonsmokers) 
of 1.7* with no significant r»cc;n deaths among 
cigar and pipe smokers. Second, the committee 
recognized that certain factors other than smoking 
were known or thought to predispose to the condi¬ 
tion or to be also associated with an increased 
incidence. Included am~rg these were aae, sex, mor¬ 
phological constitution, heredity, occupations in¬ 
volving responsibility and low levels of phys¬ 

ical activity, diets hi^h ;n saturated fats, high Mood 
prt>-ure. high scrum tholes Urol level.', and exces¬ 
sive obesity. Third, the punt was made that if it 
could lx? shown that cigarette smokers and non- 
smokers had significant constitutional differences 
apart from anydi:f«reRccs that might be can sr<! by 
smoking itself, th*-n the postillility would; exist tha* 
some |»jvdi*pnvitb»ji of smoker-* to the dwa^e might 

tr»»m (h» |V|*iHiiwnt cf NoUii*fin l^rv*rrf I’nivrMitV Srhool 
*4 I’ui iw H***l:fi ^ 

u» »/.j Hunbr.-foo Av*», fiZgl lft 


also be of constitutional origin and not caused by 
smoking. Alter reviewing some of this evidence, 
the committee concluded* “In spite of some bits of 
suggestive evidence the existence of ba?ic constitu¬ 
tional differences between smokers and ronsmokers 
Is not presently established/’ 

The Surgvon General, Luther Terry, MD, on 
Jan 29, 1961. speaking of CHD stated, . . the 
committee was unable to reach a firm conclusion 
as to the roll* smoking plays in causing or precipi¬ 
tating a death from this disease. We need to find 
out for sure whether srr.ckir.g is a factor in this 
disease or whether it should be exonerated . . . we 
have no real clues as to what it is in tobacco that 
influences coronary artery disease, if indeed it 
does/” 

Since publication cf the Surgeon General’s Re¬ 
port on Smoking ar.d Health in early 1964, there 
have appeared many statements with regard to the 

See alto juTZfS WO r.nd 2^1. 

relationship of cigarette smoking and CHD which 
go far beyond the limited conclusions of the Sur¬ 
geon General's Advisory Committee and the then 
Surgeon Ger.* mb S 'me of thv.-e statements come 
from US Public Health ofacials;, from responsible 
persons in re.' dieir.e and <ci**rre f anrf frrm numer¬ 
ous medical .societies throeg : i "jt the country, as 
wt-il'as rr. ir.y other source. ['• r examp'**. in 1965 it 
was stated, “Ultimate climir.ntion cf cigarette 
smoking ... would m an the saving of some 250,000 
Americans from premature deaths caused by or as- 
fiociau-d wiib cigartMe smoking . . . half of th/'se 
premature d-aihs a^-ociated with cigarette smok¬ 
ing are due to cardiuv-asciiiar diseases, p.irticularly 
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;•■*».««. In i<?65 p it was 
affirmed that *\ .. the association [American Heart 
Association] believes that there is a total of aj> 

* proximate!y 250^000 excess premature deaths asso¬ 
ciated with cigarette smoking each year in the 
United States, and that of those, about 125,000 are 
associated with cardiovascular disease, principal¬ 
ly coronary' heart disease. *. . We have excellent evi- 

• dence that heavy cigarette smoking, a pack or more 
• day, particularly accelerates atherosclerosis, and 
V’v accentuates its effects, makes it wor-o. This ac- 
c counts for the increased premature deaths that are 
associated with cigarette smoking so far as coro- 

* nary artery disease is concerned.’ ,, ‘ w,:u £■/:: In 1966 
it was said, “In view' of the mountain of evidence 
now available this is no longer a ‘controversial* mat¬ 
ter. The massive evidence indicating that cigarette 
smoking is a major coronary risk factor in mid die- 
aged Americans and British men have been re¬ 
viewed in many places .. /’* Again in 1966. it was 

V . declared . , unforgiveable for us to write od the 
48 million adults in the United States who are now 
cigarette smokers. After all, these are the people in 
whom the extra hundreds of thousands of prema¬ 
ture deaths will'be occurring each year for the next 
20 or 30 years; these are the people who suffer from 
. the 300,000 extra coronaries .. . M1 - 

From the statements, .. it is not clear that the 
association has causal significance'* and . . the 
committee was unable to reach a firm conclusion as 
to the role smoking plays in causing or precipitat¬ 
ing death from this disease . . .*’ of the Surgeon 
General and his Advisory Committee on Smoking 
and Health in January 196-1, we have since been 
presented with 'T31.000 excels deaths,” ‘*125.000 
excess premature deaths,” “300X00 extra coro- 
' nanc-s” each year that are “caused by” or “asso¬ 
ciated with cigarette smoking.” . . ^ 

Attention should be focused on the phrases 
- •'caused by” and “associated with cigarette smok¬ 
ing.” These phrases clearly imply that the conse* 
. quences of smoking cigarettes Is a variable amount 
'; of excess premature CHD deaths. But no such im- 

* plication can be drawn from the cone!u>ion of the 
y - Surgeon General's committee of 1964. The latter re- 

: ' ported a higher death rate from CHD among mate 
cigarette smub-rs than among rom-m^kers. If one 
were to transcribe this statement in terms of "ex¬ 
cess deaths,” then it could he stated that there 
was an excess of CUD deaths amung cigarette 
, »mokers than among r.nnsmokers. To shift from ex¬ 
cess deaths among cigarette smokers to excess 
death* associated uiih cigarette snvrarrg is to at¬ 
tribute causality to cigarette smoking, an attribu¬ 
tion which the advisory committee was unable to 
•\* reach. 

> ^ We have no reason for assuming that what we are 

dealing with here is a m ilter of romantics. Rather, 
- r the more likely event is that '•tatemer.fs eaus- 

ally linking mortality from CHD among cigarette 
y«mokers mu>t represent cone l u-ion* r .t, bed by 
some from new evidence available dnre the is*u 




fsM 
, Hfc 



.•AVI 




)urce: 






ance of the advisory committee report in 1964. It 
becomes important, then, to inquire into the natun* 
of this new evidence. At the same time, it is neo«-> 
sary to inquire into the availability of additional 
new evidence bearing upon the question of generic 
and constitutional factors between smokers and 
nonsmokers, particularly insofar as they are relat¬ 
ed to the etiology of coronary heart disease, •*;? 

Some readers may object to the use of the phr.iM 
“caused by.” since the words “cause and csTect” any ... 
extremely difficult to define clearly. In using the>e ’%^ 
words, we are ' * ‘* *'* '~ ^ 

General's 196 
(pp 20-21) the 

tachcd to the term causality. In stating “cigart-Me 
smoking is causally related to lung cancer in nv-n.” 
the Surgeon General's committee implied that ciga¬ 
rette smoking increases the probability that lung 
cancer will develop in a man. With regard to cardio¬ 
vascular disease, the committee states!, “it is not 
clear that the association has causal significance,” 
implying that the evidence available to them was :.X.A 
insufficient to judge whether cigarette smoking is . v 
an effective agent in increasing the probability of 
death from cardiovascular disease or not. - C 

Purpose of the Report : \ 

The purpose of this report, then, is to review the 
more important publications dealing with smoking • p 
and CHD which have appeared subsequent to the ^ 

Surgeon General's Report on Smoking and Health 
in 1964; to answer the following question: . .-X 

What is the nature of the additional evidence oil % 
smoking and CHD which has resulted in the mag- ■ 

nification and extension of the claims of the etfevt- 
of cigarette smoking on mortality and morbidity 
from CHD? 

This particular communication (part 1) will con¬ 
sider the epidemiological evidence only ar.d is limit¬ 
ed to data on rr.cn. Subsequent reports covering ex¬ 
perimental and clinical data, and constitutional ar.d 
genetic evidence are planned. ■ 

This analysis of the epidemiological evidence was 
submitted for publication almost simultaneous; 
with the appearance of The Health Consequent 
of Sm'jhing. a Public Health Service review pi;'* 
hshed in Iiito 1267/ Accordingly, this is an indejk * 
dent analysis and doc's not contain references to ♦ ' 

comparisons with tlie 1967 report. 

The Material \ - 

In the .147 years since? publication of the Surge* 

General's report of 1964, a certain amount of e; 
demiological research has lx*cn completed or cn: 
tinued in this country or abroad. For the purpo- 
of this letjort, cor.-i derat ion has been given to ti 
more pertinent studies as follows: Doil ami Hil. 
study of British doctors/* ih#? combintxl Alba: 
and Framingham study/ 0 Dorn's US vetera ; 
study, If.i.T.mond's prr*sj»<xtivt» study/* the-Can. 

_qi.tn \et4-raas *»tudy. * the Kvans Cininfy/Georc 
Htudi. the Tm'ii'h...}, r pro*pvtr» 
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study, 1 ' Reid and co-workers* migrant study.** 
the health insurance plan (HIP) studies,' 71 " and 
the national health survey. v / 

These investigations are not always comparable, 
since their study designs lead to incidence rates of 
disease manifestations in some and to prevalence 
rates of disease or illness disability in others. Inci¬ 
dence rates of mortality or morbidity derived from 
longitudinal prospective or retrospective studies 
may be quite a different matter than prevalence 
rates of disease, illness, or disability derived from 
cross-sectional studies of whatever nature. These 
distinctions are important and must be kept in 
mind in assessing- the respective findings in these 
studies, especially in connection with mortality ra¬ 
tios computed from different base lines. The first 
four studies listed above are prospective studies of 
mortality or morbidity with attendant death rates 
or incidence rates of disease manifestations in large 
populations, and hence have certain fitments of 
comparability. On the other hand, for example, the 
national health survey is a prevalence study and 
does not identify the rate at which various types of 
morbidity develop in dirTerential groups in the pop¬ 
ulation but simply reports the recent existence of 
illness or disability, or both. As such* its findings 
under certain conditions may be spurious and at 
best are supportive in nature when they identify 
relationships previously established in incidence 
studies. . * ' 

(It is to be noted, however, that “surprisingly 
good agreement** between prevalence and incidence 
results was found by the Framingham heart study 
with respect to relative risks for CHD.} 5 * 

While all of these investigations deserve detailed 
individual analyses of their findings,, the limitations 
of space do not permit such elaboration. Many 
important discrepancies or inconsistencies (as well 
as consistencies) in various aspects of these studies 
are overlooked when the results of the studies are 
characterized solely by their main conclusions. A 
topical analysis of important aspects of the studies 
aflords a productive approach to an understanding 
of the relative consistency of the results of the in¬ 
vestigations. • ' " :.«%%?.''$£ .v„- ; . 7 • 

. Epidemiological Data Published Since 

Surgeon General's Report cf I2S4 

The more important new evidence relative to 
mortality and morbidity from CHD ts summarized 
according to the follhwing subject categories: ( 1 ) 
overall mortality and: morbidity-in smokers and non- 
smokers, (2) morbidity from angina pectoris,. (3) 
mod«r of tobacco smokin?, (4) age of smokers, (5) 
amount of cigarette smoking. ( 6 ) duration of ciga¬ 
rette smoking. (7) inhalation, and 16 ) di-ea^e rates 
in ex-smokers in relation to the duration of the 
cessation of smoking. r ; . 

Overall Vortc.htx and \Ujrhtdtty in Smoker* and 

-Th«- Sw.-i-m G-prnlV IM i*p»rt 
conrlu<!< il th.it m.i!*-«r. tti* «n*iSwr* h>'<- a high¬ 
er 


jives the same results, 
findings. This is not 







smoke. All the new' evidence gives the same results, '*** ; 

a confirmation of the earlier findings. This is not 

surprising, since the conclusions of the IS 04 report 

were based on “seven large completed or current ■y*- 

prospective smoking and death rate studies.’* Ad- 

ditional new' prospective studies or the extension of 

observations on previously reported current studies - 

on the same or similar populations would not be ex- , V£ : t 

pected to give different results. Similarly, all the 

new evidence on morbidity, with the exception of . 

the Tccumseh study of Epstein ct a !, 11 confirms the 

existence of higher CHD prevalence rates among 

smokers than among nonsmokers. It Is not clear ' 

why the Tecuir.<eh study CHD prevalence rates 

are higher in nonsmokers than in smokers at every 0'-'? + 

age level up to 70 years. 

The new* evidence does not change the basic na- C 

ture of the association of higher CHD death rates **.' 
in cigarette smokers. It simply confirms the pre- 
vious evidence. The new data, either through long- 
er observation periods of follow-up of ongoing ■&<, .•-tVUt« 
studies or through additional studies of large popu- . ,«T 
lations, in the main merely serve to provide an 
opportunity for a more precise look at various in- 
terrelationships. Furthermore, there has been no 
change in the intercity of the association, such as 
would be suggested if the new data showed con- 
sistently higher average CHD death rates for sraok- J . .... ; . 

ers compared to ronsmolters than did the older . ^ , • " ' 
data. Eut this has not been the case. The Surgeon %'/• 

GeneraFs 1964 report indicated a median mortali- v .:* 

ty ratio of 1.7 among persons currently smoking v 

cigarettes. It is seldom noted, however, that the - _ 

Dell and Hill study cf British doctors 7 (one of the : 

key mortality studies) showed a 33^c greater mor- . •; /.'/ j 

tality rate for cigarette smokers from “CHD with- ... 

out hypertension** than r.onsmokcrs, a figure far be- . v j ^ 

low that of most other prospective studies. But in ' ' '•••'* 
the main, the average value of the mortality ratio 
in the new studies is approximately that found in " 

the older evidence. '• " 

Angina Pectoris.— The Surgeon Ceneral’s 1964 
report makes bric-f mention of the fact that “angina ^ 
pectoris ... is less closely associated v.itli cigarette \\ ^CJX 
smoking than is myocardial infarction.” Available ■ ‘‘0f 

new mortality data support the conclusion that . • 'V.i'Sji 
cigarette smokers have higher death rates associat- : ^ -SiJ 
ed with myocardial infarction than nonsmokers. " ^ 

But the new data appear to l)e ambivalent with ^ 

respect to angina pectoris. ' ^ ' 'C 

The combined Albany and Framingham study'* 
clearly shows no significant increa-e in Lncidcnce . ' 
of angina among cigarette smokers compared with ^ 

nonsmokers. It was even found thnt the morbidity 
ratio (Framingham series) for those who smoked 
20 or more cigarettes per day (7S) was below that 
of the non-cigarette smokers (S6). Th.e conclusion 
arrived at was that “The risk of anzma pectoris as ■ 
the sole or initial manifestation of CHD appears to je 

Ik* unrelated to the tobacco habit” On the other ' 
h:imh l>oth the IMP 1 and Reid and ct^workcrs* 

. niigrant'* studies gave op|>osite results. The HIP 
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Study (based on incidence) reported a statistically 
significant association between ci caret to smoking 
and angina pectoris among men. The authors of 
this study, however, caution that, “variations in 
•methodology and diagnostic criteria may explain 
this departure from other studies* ob>erv;it:on of 
no diJTcrer.ee in risk for angina among cigarette 
smokers and non-smokers.'* The migrant study, 
based on prevalence of angina-like symptoms, is in 
agreement with the results of the HIP study. It is 
quite probable that Epstein efc al’s Tecumseh 
study’ 4 also provides evidence of an absence of as¬ 
sociation between smoking and angina pectoris, 
since their data showed a slightly lower prevalence 
of CHD (angina pectoris -or electrocardiographic 
signs of myocardial dUea.se) in smofcers. ‘ : >. - ■ 

It should b-e pointed out, in further reference to 
angina pectoris, that Cedorlof ct aid 4 in a study of 
morbidity among monozygotic twins from Sweden, 
found a similar frequency of angina pectoris among 
smokers and nonsmokers, a finding in general 
agreement with the data of the combined Albany 
and Framingham study. , / .. ',.>-.-<4 ; • • 

Uncomplicated angina pectoris comprises about 
20% of ail manifestations of CHD in men: elimina¬ 
tion of such cases would mean elimination of a 
significant segment.-of CUD cases from considera¬ 
tion of being related to the tobacco habit. 

Mode of Tobacco .Str.ahing .—The Surgeon Gen¬ 
eral's 1P54 report pointed out that *\ . . the asso¬ 
ciation of coronary disease with the use of tobacco 
in other forms [apart from cigarettes] has not been 
•Inking." All the new evidence with regard to pipe 
and cigar smokers showed little or no increase in 
their death rates from CHD over that of nor.-mak¬ 
ers. In the ca-e of the Dell 1 .and'Kill study of British 
doctors,’ * pipe or cigar smokers gave a lower death 
rate than the group of non.-mokers. In the Dom 
Study of US veterans," the mortality ratios of per¬ 
sona who smoked agars or a pipe were virtually 
the same as that of nonsmokers. The Hammond 
study of American men’ 4 showed pipe smokers on 
the whole had lower CHD death rates than r.on- 
smokers, while the cigar smokers tended to have 
slightly higher rates than the nonsmokVrr. * 

Overall, it may lx? said that the new evidence ap¬ 
pears to establish a lack of a>-nidation of excess 
deaths due to coronary heart disuse among pipe 
or cigar smoker'*, a Io>* qua lined finding than given 
in the 1C6 4 report: CHD di-ability, on the other 
hand, may show slightly higher frequency in pipe 
or cigar smokers than non smokers. 

The fact that there appears to lx. 4 no evidence 
for excess CHD death ri-k among pipe or cigar 
smokers is a matter of conmierahU* importance. 
Thu result from epidemiological surveys is a dis¬ 
quieting finding to those engag' d in the study of 
the otlrcU of tobacco smoking on health. For the . 
most pari, the problem lias been simply. ignored, 
perhaps in ti.e h«qx* that sc.nwhuw or oilier it would 
just disappear by it-i*!f. fvi:t the di^ordanre of an 
excess mortal:tv due to Ciil) in cigarette -mokers 


but not in cigar or pipe smoker* cannot be *unv 
manly swept under the rug. 

Nicotine in the tobacco *mokc U regarded h;. 
many as the agi-nt responsible for the etTects on 
coronary heart di-en-s*. However, this discordan t 
in disease ellinrts is inex plica hi** in terms of amount 
of nicotine and other constituents of tobacco smok* 
The 1964 report stated. “Calculations indicate 
the nicotine absorb'd <40 60 mg) from six clears 

equals that from 5'l cigarettes inhalotL*" The Doll 
and Hill study of British doctors showed no signifi¬ 
cant differences among cigarette smokers between 
the CfiD death rates of inhalers and nonrnhalers.* 
We know very little alwut the (Mssibic* mechanisms 
which might explain why cigarette smokers have, 
greater CHD death rates than nonsmokers while 
pipe and cigar smokers do not ‘ : . - v*- 

At the present stage of our knowledge, this anom¬ 
aly Is inexplicable. It is clearly a subject for further 
re>earch. For now, we can only conclude that this 
discrepancy between the mortality rates of cigarette 
smokers vs.those of cigar or pipe smokers Ls dilrieult 
to reconcile with the concept that tobacco smoking 
Is causally related to exe ss deaths due to CHD. 

Age cj Smokers.—Virtually all the new-studies 
confirm the finding of the 1964 report that death 
rates from coronary heart disease are relatively 
higher in male cigarette smokers compared to non- 
smokers in middle age than in old age. In general, 
cigarette smokers more than 65 years of age have 
lower CHD morality ratios and disabilities than 
those loss than 65 years of age. This may, in part, 
reflect a selective survival effect in smokers and/or 
a diminishing rfcfc for CHD among cigarette smok¬ 
ers relative to other influencing factors with ad¬ 
vancing age. .- , ‘ - - -- 

It impossible that the relatively greater CHD mor¬ 
tality ratio among younger smokers Ls more a func¬ 
tion cf the diilerential age changes in CHD death 
rates of nonsmokers than of smokers. The poir.' 
can be illustrated by comparing the CHD death 
rates according to age of smokers and non-moker- 
with these of the general US population. In the US 
population in 1964, the death rate due to CHD of 
men ages 55 to 64 was 2.6 times greater than tha: 
of men ages 45 to 54, 2.2 times greater in ages 65 
. to 74 than in ages 55-to 64. and 1.9 times greater 
in ages 75 to 64 than in ages 65 to 74. ar In compari 
son, Dorn’s data*’* on veterans currently smoking 
cigarettes showed CHD death rate for men age* 
55 to 64 to Ih? 2.5 greater than that of m**ii 

ages 45 to 54. 1.9 tirrc-.M greater for ages 65 to 74 
than ages 55 to 64, ami 1.6 times greater in ages 
75 to S i than in ages 65 to 74. Further, in non- 
smokers (“never smoked or occasionally only”! 
from Dorn’s study of veterans. CHD death rate for 
ages 55 to 64 was 10.0 tirm-s greater titan that nl 
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the smokers parallel those of the US general popu¬ 
lation much more closely than do rates of the non- 
smokers, with the nonsmokers particularly diverg¬ 
ing from the general population in a far greater in¬ 
crease in CHD death rate from ages 45 to 54 to ages 
55 to 64. Furthermore, in Dum‘s study of veterans, 
the death rates for smokers nre somewhat lower 
than those of the general public, and the death 
rates of persons who do not smoke are still lower. 
While it is difficult to make direct comparisons of 
death rates from one population to another, is it 
possible that the nonsmokers represent a very spe¬ 
cial and markedly singular group in the popula¬ 
tion, more so than the smokers? '■ 

Amount of Cigarette Smoking .—The Surgeon 
General's 1964 report states, . . the ratio of 
smokers’coronary death rates to those of nonsmok- 
ers increases progressively with the daily cigarette 
consumption.” This increase in CHD death rates 
with increas'd amount of smoking was found in a 
number of studies. . - , • 

However, an examination of the new data since 
the 1964 report reveals a very complex and hardly 
consistent picture. To begin with, a consistent posi¬ 
tive gradient of CHD mortality with amount of 
cigarettes smoked is found only in the Dom 
study, 11 Reid and co-workers* migrant study 14 (in 
British and Norwegian born but not in native bom 
US men), and in white men of high social class in 
the Evans County, Georgia study." "There is cer¬ 
tainly no clear gradient [of CHD mortality] with 
number of cigarettes smoked*’ is the report by Doll 
and Hill in their survey of British doctors (a rising 
gradient is apparent in younger hut not in older 
men), and no clear gradient is found in the Cana¬ 
dian veterans study,“ and in the Negro and white 
men of low social class of the Evans County, Geor¬ 
gia study. 14 \ ' -'• ->* 

Significantly, the majority of the new studies 
show inversions or inconsistencies in the gradient 
of mortality or morbidity with average nural>er 
of cigarettes smolicd daily. While it is true that in 
virtually all chess instances, those who smoked the 
most cigarettes give consistently higher CHD and 
myocardial infarction rates than these who smoked 
the least, the const iteneycf the gradient is broken 
down as between the groups which smoked the 
least and the internudh.te groups, with the inter¬ 
mediate rates the same or lower than the rates of 
the groups which smo’ d the least. Inversions be¬ 
tween the groups which smoked the least (usually 
less than a pack a day) and the intermediate 
groups (at least crc pack but less than two packs 
daily) are to Jk* found in the combined Albany 
and Framingham >tudy, M * the Hammond study, 1 " 
Reid and co-workrrv migrant study (native bom 
objects ).,”* the HIP investigation/’ and the na¬ 
tional health survey.; ‘ ‘ ", 

Accordingly, it cannot h«* sul that t..e new <*at.i 
omf.nn the fruit* of the 1961 report w;:h re-p*ct 
L' tft a iM'u:,*.>.i sf.vlii'Jil f.JID rm*f?n.:!y 

smoke/ 


x>ith im r'MMxi a:;i*e::iu of cigarri 


>ource: 


the contrary, the new data, with its many inconsis- 
tenries and inversions in the “rising gradient,” in¬ 
dicate that this whole subject is not as clear cut 
as it appeared at first blush. ~v** 

’ Parenthetically, it is to be noted tliat almost 
identical inversions in body build measurements 
according to amount of cigarettes smoked have 
been described by Seltzer in his study of morpho¬ 
logical constitution and smoking habits of Harvard 
college graduates/* ; -.v 

> Duration of Cigarette Smoking .-The 1964 re¬ 
port made no comment with regard to duration of 
smoking and CHD rates. Since the 1964 report, 
k there have b^n three important studies which have 
dealt with this subject. The combined Albany and 
. Framingham study'*' found an absence of associa¬ 
tion between duration of heavy cigarette smoking 
and risk of myocardial infarction. In Dorn's US 
veterans study there was also no significant rela¬ 
tionship b- tween duration of cigarette smoking and 
risk of death from CHD; Kahn summarized this 
by stating that there was *\ ... an almost perfect fit 
of the data with a hypothesis of no relationship to 
duration/’" And in the Canadian veteran* survey 
there was no clear gradientof increasing CHD mor¬ 
tality with increasing years of smoking experi¬ 
ence." In fact, in this material, the mortality ra¬ 
tios for heart and circulatory diseases for thoie who 
had smoked cigarettes for 20 to 39 years (1.5) were 
lower than tho^e of individuals who had smoked 
for a perir>d of only 5 to 9 or 10 to 14 years (1.7 and 
Irrespectively). 

It is notable that while duration of cigarette 
smoking-is considered an important factor in con-, 
nection with lung cancer mortality, the new evi¬ 
dence since the 1954 report points to an exonera¬ 
tion of this important element with respect to CHD. 
The evidence would appear to be consistent with 
the conclusion of the authors of the combined Al¬ 
bany and Framingham study that it is ", . . not 
any cumulative e.Tect of inhaling cigarette smoke 
which precipitates myocardial infarction and death 
frem CKD. 

This has led to the suggestion by the Framing¬ 
ham heart study that coronary heart disease is only 
acutely connected with cigarette smoking not 
chronically connected* acting by the “triggering of 
a lethal arrhythmia or thrombosis in subjects 
predisposed by an already compromised coronary 
circulation/"' If this is indeed true, then the effect 
of smoking (by their suggestion) would Iw limited 
solely to those persons with “already compromised 
circulations.” Does this signify that cigarette 
smoking is without deleterious efleet on those with 
a normal, healthy coronary apparatus? 

Inhatcfion.—Thn Surgeon General's 1964 report 
states, . # at each level of consumption the ratio 
(mortality ratio) increases with amount of inhala¬ 
tion reported by the smokcr*/’ : 

^: On teas subject the new data give conflicting n*- 
In thtf l)c!l and Hill study of Bnti-h doc- 
. stated, “Only small and statis- 



* ^ ,JrJ 





\.J): . 




• */..w 


© 

© 

A V.^'l 

Mg! 

;§Af! 


m 


8 


r " i* U; 

’-‘A 


• -m ,v 





■yxptjtiZ. 


vww.industrydocuments.ucst.edu/docs/jsll 


198 


fically insignificant difFer* ares were observed in 
coronary disease without hyjn*r tension {li'T pshm 
in inhalers). . . Furthermore. the dt»ath rate fur 
noninhalers (5.09) was substantially higher than 
. that for nonsmokers (9.29). We should not hise 
sight of this latter point. ff more extended ner¬ 
vations of British doctors beyond the present ten 
years* observations tend to confirm this finding 
this would make it appear that something else 
. apart from the inhalation of cigarette smoke is re¬ 
sponsible for the higher death rate from CHD of 
smokers over nonsmokers. In this regard, other 
known risk factors and constitutional dim^er.ccjs 
between smokers and nonsmokers would have-to be 
given more serious consideration in the totality of 
the problem than has been accorded them up to 
now. 4- • ■ g*' • V'-: .- - -V. - f>> 

Hammond’s prospective study, 1 * on the other 
hand, exhibited a tendency for CHD death rates to 
increase with degree of inhalation. The data might 
have been more illuminating, however, if the non¬ 
inhalers had not been lumped together with those 
who inhaled slightly. Again we find that Ham¬ 
mond's subjects who did not inhale or inhaled 
slightly had much higher death rates than the non- 
smokers. - ; ' 1 v* 

Ex-S/noJfcers.—The 1954 report points out that, 
•■inen who stop smoking have a lower death rate 
from coronary' disease than those who continue.” 
and cites the six-year experience of the combined 
Albany and Framingham study’* and Hammond 
and Horn’s” 44 months follow-up of more than 
187,000 American men. ■: 

The studies since have added considerably more 
material* but the nature of the results can hardly 
be said to clarify the subject. Thus, while Doll and 
Hill’s study of British doctors** Dorn's study of 
US veterans," the Hammond' study of American* 
men/* and the study of Canadian veterans'* give 
lower CHD rates for ex-smokers than of those cur¬ 
rently smoking cigarettes, higher CHD rates are 
found among ex-smokers than among those cur¬ 
rently smoking cigarettes and r.on-mokers in the 
Tccumsch, Michigan study,” Reid and co-workers* 
study of migrants,** ar.d the national-health sur¬ 
vey. 4 * The combined Albany and Framingham 
study’* shows former cigarette smokers with a low¬ 
er CHD death risk than non-mokers. and about the 
same level of CHD‘risk for fatal and r.onlatal myo¬ 
cardial infarction as between former cigar* tte 
smokers and n<»n-mokers. The authors state, “The 
risk of CHD or dbath for ex-cigarette smokers in 
these two populations (Albany and Framingham) 
was nearly equal to the ri-k foe those who never 
smoked...” _ 

The mortality ratios of ex-cigarette smokers 
found in Dorn’s data recede to an intermediate 
position.In-tween the com*>iMruling figt;ri*s for cur- 
***** smokers and nonsniokers, and that former 
, cigar and pi;** *niokvr* have higher mortality ra¬ 
tios than tho>o whiM'ontmu** (as liorii Ltd 

reported earlier)/* Dorn hail >ugg»-»t« d that many 
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^nrnkfn may have *tnpj>e<l smoking because of ;f| 
health, but did nnt understand why this'-should be 
true for cigar anti pipe smokers but not for cigar* :te 
smoker*. For this reason. Knhn excluded fmn: his 
calculations tho^e individuals who had 
smoking becauM* of dix-tors’ orders, but the <:T«*ct 
persistet| among cigar find pi|»c smokers ju-i the 
same. Knhn does not fmd “obvious” why thi> * ::*vt 
persists. Some complications were also apparent 
in the Hammond study.” Ex-cigarette smokers 
who quit recently (less than one year ago for thu-e 
who formerly smoked 1 to 19 cigarettes a day and 
less than five years ago for those persons who 
smoked 20 or more cigarettes a day) had CHD 
death rates as high as or higher than persons cur¬ 
rently smoking cigarettes. This seemingly anoma¬ 
lous finding was further investigated in another 
study by Hammond and Garfmkel* in which ill 
health was suggested as a complicating factor in 
stopping smoking or reducing cigarette consump¬ 
tion. They reported that the bios introduced by 
the influence of ill health on smoking habits “makes* 
it difficult to evaluate the degree of benefit derived 
from giving up smoking, and even more difficult to 
determine whether giving up the habit results in a 
reduction of death rates soon nf;er/ r 

Further conflicting results are to be found with 
respect to the first years after smoking is stopped 
and the long-term cessation of smoking. A sharp 
fall in CHD mortality u seen in the Doll and Hill 
study" in the first five years after the subjects 
stopped smoking (followed by a rise In the next 
period), but only moderate declines are to be found 
in the early years following discontinuance of smok¬ 
ing in Dom’s US veterans” and Hammond’s Amer¬ 
ican men/* The CHD rates of cx-smokers, after 
the longest period of cessation of cigarette sn: ik¬ 
ing, fall to a level below that of persons currently 
smoking cigarettes but still higher than non.-look¬ 
ers in the Doll and Hill/ Dorn, 10 and Canadian 
veterans studies/* and in the Hammond sure* y of 
the category of persons who smoked 20 or mare 
cigarettes a day. 1 * In the Hammond study. :he 
CHD death rate dropped to the level of non.-r >k* 
ers for the persons who smoked 1 to 19 cigj'- :tcs 
a day. v.' 

The extreme difficulties, in these kinds of ud- 
iea, of clearly unraveling the effect of discr :in- 
uancc of cigarette smoking on CHD rates is r ag¬ 
nized by Doll ar.d Hill/ Kahn, 1 ' Hammond «.nd 
Car fink el/* Epstein et al,” Reid et a!/* K* V** 
and others. Doll and Hilli who gave much a * n- 
tion to this subject, pointed out, for example, "at 
much of the fall of mortality with dl-contmu \ce 
of smoking ”, , . may k* an artifact, due mere to 
the selective failure of doctors to give up sir...I at g 
when they are already ill/*' Epsum et al. i:. 
pin nation of their higher CHD rates of cx-sm* r» 
relative to both current smokers and non>nvv *V 
have said that their finding **. *. is to In* t-xpe * d, 
wnce ms w*ith Unay; crevnore likely to 

continue the habit.” 4 * “ 
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{he bias introduced by ill health on smoking habits 
‘‘dirties up” the data of ex-smokers and makes it 
therefore difficult to establish clear-cut trends and 

effects- _. ; ..... v . h;j ., 

y V : •' ■ - Summary ... ; 

With this presentation of the additional informa¬ 
tion since the Surgeon Generals 1954 report on the 
- . subject of smoking and coronary heart disease 
- (considering the epidemiological studies only), we 
f are now able to assess the nature of the evidence 
A which has led to the extension and magnification of 
the claims of the effect cigarette smoking has on 
mortality and disability from CKD made by nu¬ 
merous people. 

“" ■* The conclusion of the Surgeon Generali 1964 
Report that male cigarette smokers have a higher 
death rate from CHD than men who do not smoke 
-has been confirmed in the new studies published' 
since the report was issued. This conclusion must 
be accepted as an established observation. But the 
question still remains as to the interpretation to 
be given to this statistical observation. The most 
such an epidemiological observation “ . . . can do 
is to demonstrate the existence of a relationship 
between cigarette smoking 2 nd various health 1 char¬ 
acteristics; it cannot establish any existing, rela¬ 
tionship as a causal one,"** and **. . . inferences 
on causality cannot depend on the demonstration 
of association alone/ ,J “ The first phase of the epi¬ 
demiological approach to a disease problem is the 
determination of the statistical association; the 
second phase is the derivation of biological in¬ 
ferences from the pattern of statistical association.’' 

What inferences, then, may be drawn from the 
additional epidemiological evidence which has ap¬ 
peared since the 1964 report? And particularly, 
since the 1964 report concluded . . but it is not 
clear that the association has causal significance/* 
what new inferences may be drawn with respect to 
causality? ; . ■ -V-.v.v.* ■ ■ ■' ^ 

,' Our survey of the new epidemiological evidence 
/ has indicated that, for al! practical purposes, pipe 
* or cigar smoking is not associated with excess 
; deaths and disabilities due to coronary heart dis- 
ease (CHD), leaving cigarette smoking.as the focus 
of necessary attention. The weight, of evidence, at 
the moment, is that angina pectoris as the sole or 
:* initial manifestation of CHD is probably unrelated 
to cigarette smoking, There are still some lingering 
questions with regard to the prevalence data in this 
regard, but conclusions drawn from prevalence 
data are generally considered less reliable than in¬ 
cidence rates. This would leave myocardial infarc¬ 
tion (and sudden deaths) os the principal condi¬ 
tion* statistically aswiatetl with cizaretto smokers. 
In thi* connection, Doll and Hdl have pointed out 
that a relationship with smoking is characteristic 
of only a little more than one-half the total num¬ 
ber of deaths attributed to coronary throm?>o>U.* 

: ;5 : ; This err^ion of postulated CHD smoking ri-ks is 
k. further enhanced by the Kr.uningiLjiii heart study 




which suggested that the effects 
limited to those persons with “already compro¬ 
mised circulations/’ 

With respect to amount of cigarette smoking* 
the new data do not confirm the finding of the 
Surgeon General’s report of a consistent rising 
gradient of CHD mortality with increased amounts 
of cigarettes smoked; but on the contrary give a 
complex and hardly consistent picture showing a 
profusion of inconsistencies and inversions. The 
new data have in effect rais-ed serious questions as 
to the validity of the 1964 report on this point. 
Duration of cigarette smoking has been found to be 
unassociated with excess CHD mortality in ciga¬ 
rette smokers in the new data, and conflicting re¬ 
sults are obtained with regard to the effect of in¬ 
halation. Finally, the new data dealing with the 
effect of discontinuance of cigarette smoking (a 
subject considered of such great significance in 
lung cancer mortality) frequently give contradic¬ 
tory and inconsistent' findings, and pose a virtually 
insoluble problem as to valid interpretations and 
conclusions that may be drawn from such data in 
the present study designs. The bias introduced by 
the ir.fiuence of ill health on smoking habits makes 
it extremely difficult to determine whether giving 
up the habit actually results in a reduction of 
death rates soon after. Accordingly, in some re¬ 
spects the epidemiological evidence is less clear now 
than at the time of the 1964 report 

It is, therefore, difficult to see from the new 
epidemiological data how valid causal inferences 
can* be drawn that c:gr.ret!e smoking n linked to 
excess CHD deaths or that the excess CHD deaths 
are “ccuscd by" cigarette smoking. Wc do not 
know* whether or not there is a causal connection 
between cigarette smoking and increased deaths 
from coronary heart disease. 

The present state of our knowledge still sug¬ 
gests (as the Surgeon General’s Advisory Com¬ 
mittee’s Report on Smoking and Health stated in 
196-1) that “male cigarette smokers have a higher 
death rate from coronary artery disease than non¬ 
smoking males, but it is not dear that the associa¬ 
tion has causal significance.” * ^ - \ 

ThU inve-tipition w.ti vj(T<.r(rrf in part by tfie Fund for R<- 
Mntrrh *rA TmcIufi? of the I>*uir?ni* , nl of Nutrition. H»r\urtj 
UnivrrMtv Shoof of PuMtc Ifoiliti. Ilotton. > 
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Imitxce or Smoking a NO Nicotine on Hlood Limm 
EpidemioJ^nicnl Studies ' v..-. v '*> , Ai\.; 

Tho results of epulcmiolostcal studies on the relationship of smok¬ 
ing to scrum lip'itl Wvels have not U*:i oousiafcnt. Several sttulirs 
reported no «igiuft*ant diiTirvnret in scrum cholesterol (7c.‘, 4<?; Cl, 
ISO) ami triglyceride levels (J'>, GI) between smokers ami nun-mok- 
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U« nwrn. r, lustuao. tt, lit iicxtoitt*. u iraaeniv epmemiotr^cs 
dell© I'm hrmit'h<> cci irvvtU'l «lrl (vnit«*tiK'ari<i> rtt ft. Stefan* 

,, ’ ^ Witfci'fM. Gloraole dCUVArtinozcieroM 4: lfhi»l 

era. In their study of tsvuu, Ithmtstrantl, ct al. (II) state that pro-r*. uso) T** nucucif. r. s. p. 
longed smoking had an inrign: Scant clTcet on all serum lipid levels 


in their monozyg^ic twins and only elevated phospholipid* in their 
dizygotic group. However, they quote a personal communication 
from Carlson, et aL who found elevated trigrlccridc levels in smokers 
in a. prospective study of o.OCO persons, > 

Id a very comprehensive study of w7 former naval aviation cadets 
|over a period of 2* years, Unrl.im et aL f-55);investigated tlio rehuion- 
sliip of various constitutional ar.d environmental factors to serum 
lipid and i lijmprwfcin levels. They fi*iind that scrum »Sfi 0-12 (beta), 
lipoproteins ar.d Canuterol levels were related to cigarette smoking 
and that the duration of smoking alio had a signineam correlation. 
The authors fell that the rchlit Ion ship of smoking to these lipids w as 


presumably direct, Lcc.vu-o cigarette smoking did not correlate with <s,) Ktuiwu u. A:. Jimi xrz. J.. lUtux, ft, ZascttiXL D. Modifieutinn of 


Scrum lipids. nutrition and atherosclerotic e»m* 
plications In n*a. Acta Mclica ScnaUiuavica lM(-t); 40d—1<>1 April 
• 18GT. . . ‘ 

U7) Bimt*T«AXB. It. Lctdmav. T. Serum Hpl*K smoking awt berrdity. Act© 
Meillli-s SvandioavU-s iSm.nlriiicnt 4.V.I _ 

(«) Uawjs. VV. It. Obumax ,a.. Miitfitti, t v .n" AY !' i rrtl - 1 * c<> 3'«eot: 0 na| 

>. *nj riirif*ij.nl fiu-toc* r,.j - "*•*»*«; 

Uvcli Anjiala or March 1007. 


tTC) KtaTHOAvM. A™ Pslxxt* n. Clcarette. clear, and pipe »c:okl*s: ?<*©:* 
dlft. pcccv* In bkwhemical ejects. Oeriatries 2 S’. 12iVi.lt. Marvb 
(82) KrsnHPiLM. A„ Ur.Ltirr. S_. Kjjf>r^ATOta.T. It Elevation of scrum ebotev 
tcrol ott*r. Oilaiinisiralioo of ou-ouuc. American Heart Journal C0<2>; 
aoC-210. iVbruary 
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pother factors related to lipids. 

£xperimtntoZ—Antinai . *" 3 •’ 

Studies in dogs of the immediate erTecrs of tolacco smoke inhalation 
*nd nicotine admini>tr.uion showed an increase in scrum triglycerides 
but not choh-tei-o!, in addition to a n#c in free failv acids (~C). There 
mrn no dHicnvices m c.'rarcije. rrmr or pipe smoke clTects wl»e« the 
4rpth of inhalation was kept constant. Chronic administration of 
■icotine in dears resulted in a JO percent ri s e in rerum cholesterol levels 
but did not a licet trigH-cerides (id). ICershbaum. et al (5-J) have alio 
shown that pror.cthalol (a bcta*receptor blocker) inhibits the serum- 
frto fatty acid ami tridyccriue rise induced by nicotine in dors. 

In studies of the lipnl and athcroaenic eiTccts of chronic nicotine 
administration in eholestcrol-ud rabbits, one report found no eilcct 
.in serum 1 lipid levels but a signiHcantly higher incidence of aortic 
filurosis (CJ)i 0:her investigators found that nieotinc incrcavd the 
amount cf choUitcrol lin tin* hbwtdland the intensity of lesions in the 
*#wta (S3), In cholesterol-fed rabbits administered vitamin D, Hass, 
H al. (JS) found that nicotine induced severe calcific ntliero-artcrio- 
aclerosis and' occlusive tliro.xLcanentis, especblly conspicuous in 
canlinc, smooth and skeletal jr.uscle. 

Astrup (?) has shown that in rabbits on a hiah cholesterol diet, 
chronic carbon monoxide exposure had a marked atherogenic eu«ct. 

Gudbjamason (dJ) has shown that chronic nicotine administration 
in dogs leads to a diminution in the rate of cholesterolituroo\-er. 
Studu* is Flu ma rj 

It has previously been rei>oited (7J) that cigarette smoking moblil- 
izn free fatty acids, resulting in increased ; plasma concentrations. 
It was also fourd that this etTect of smoking was the resuit of increased 
•ympathetic and adrenal activity initiated bv the absorbed nicotine 
(«). the latter having no direct lipohtic action in adipose tissue (JJ); 
This response to smoking has now been confirmed by other invesii- 
*ato n(4l t rOJ!0). 

Studies in man^ on the immediate etlect of cigarette smoking, have 
shown no eiTect on scrum concentrations of lipoproteins and'lipopro¬ 
tein lipids (cholesterol, phospholipid?, triglycerides) (7d, 01, US). 
In a recent study, however, anTncrease in serum bcca-lipoproicir.s 
was observed 10 minutes after smoking (7?). 

In a study of the comparative etIi.rU of eiprette, cigar and pipe 
Booking on free fatty acid mobilization and cater lm Ian line excretion, 
cigarette smoking was found to have a much creator etfert *S1). Less 
nicotine absorption in cigar and pipe sniukinu, due to tlic tilfcenee 
of inhaling, was considered to le the explanation for the milder bio¬ 
chemical etTects with thtsc two forms of smokmc (o\?). Ivvrshbaum, 
et sh ako compaml'the ctlecti of various types of'cicarettes on those 
parameters (73), They found no diiTorence in free fatty acid and 
catecholamine rr^^n-o or nicotine absorption with several brands of 
filter and nondilter cigarettes. Cigarettes containing shredded lettuce 
leaf had no c/Tect* 

In other lipid 1st ml ies it was ol-ervcd that smnlritig micUt increa^ 
the tendency of hmnatt blilswl H*rum to crystallize «:1 inter rend (JT). 

Kerchbanm ha* aU» shown that cigarette smoking increxsci the 
blood steroid levels tin humans \SG), 
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w '.■ -Epidemiologi cal Studies Relating to Serum Lipids. Like other types of 

studies in this page, the epidemiological studies comparing nonsmokers and 
. smokers indicate conflicting results. The negative studies are not discussed. 

If - : •^ The Results of (*50) Van Buchem et al. are reproduced below. 

■■ : ^lZ~' : 'Z7 he positive results of (56); Harlan et al. are described in the document!' 
The differences in population and nature of diet may account for conflicting 
results. Note that Harlan et al. also identified skin folds, uric acid and 
weight gain to correlate with lipoprotein fraction. 
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Tabli XIV. Serum-chnlrslervl level in smokeT* 
•nd nofi-tm«>trn 
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Tkxtx t. Frequency distribution of values; fer SI 
0-12 (beta) Hpc-.rctcir.* asi f ictcrs corrctawti 
letch of there K'.-protein. Factor* hisir-S cun> 
Lttiou «: -lif-cant at 5; % level or jrraiei arc s?:hed 
out in cactral letter*. S^intoid* a:a a oeajurccent 
of »ulxjtarcOLU adipr.a t.iiuc a: the sits i*ctcd. 

. F3Is= prutfinit: >i:rji Sec Isst for dtrerip- 

lion ci analytical nctuv -U. . 

The Sf 0-12 r-.-vsre:a:s* ucta-bpopro- 
teiii). v.hlcTi ztc =ri prominently 
of chclriicrcl; (3kjk) ar.d phospholipid' 
but I:i^= :r:-heerids are re- 

feted to djiTst:: rr-scV.ir.T, slinfuid thick- 
* ; -.nC55 cC the chcs:. w;i add. r.::d iu%s a 
ncjilh: relaii to u-c;~ut 3 tinitl feoni 

*ZZ 21 to 352 -ii. Although ibe nu::il;r of 
cijprcncs snio’-.i vas Kjcctcti by tlii* 
ana!)its. Cii c^T-tioa of ci^rctic s:::ckirj 
alvo Ind 2 s*::iiritsnt corrc!j»;o:i. ihcse 
vaiiau.’cs ba:V* K:*.;!:iy- ihutn-Jhwdi 5 ::ni- 
laily. ibinfold thi&nzn of Use elicit ana 
back, are closely related, and iclertioti of 
the elicit measurement excluded that of 
the back. However, skinfold tide In css in 
other areas was not related 10 these lipo¬ 
protein*. The minor contribution of pro¬ 
tein-hound iodine (1*151) t»> the inult»p!e 
correlation ii cf imerest Ijcc.vj c of the 
.close relation* hip between pathological 
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210— 

249 

>250 

Non -1 moke ri 

32 

44 

41 

Ught imoktn 

IS 

14 

10 

Moderate smoken 

’0 

76 

60 

Heavy cigarette 
•moken 

96 

123 

127 

Heavy cigar smoker* 

23 

24 

29 

Heasy smoker* 

6 

12 

II 

Heavy pipe smokrn 

11 

20 

11 

Unkno%*T» 

1 

1 


Total 

257 

3M 
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Several times the nature of the diet 
of all men was examined with dilfcrcnt 
methods. No correlation was found 
between the nutrition and the scrum 
cholesterol level. The diet of the men 
before they sufTtred from atherosclerotic 
complications was not different from 
the diet of the whole group. No correla¬ 
tion was found between smoking or non¬ 
smoking, and the degree of smoking, 
and the scrum cholesterol content. 
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Tho 10C7 Hvport re vie wet l the effects of smoking oa m rf/ra throm- 
. bus formation, varying j.hitelet rliunirteri -ties uru! other>vrurn factors 
associated with hloodcoagnlatioii. It is not in the scope of tliis report 
to go into a detailed analysis of Mood coagulation and/or thrombosis. 
However, the role of <i!inking and blood lipids on thromho^encsis will 
bo briefly discussed, as they relate to thrombosis and cardiovascular 
disease. o/v... .--.•v.-v rt .•'■ 

Catecholamine* c ‘ 

The role of catecholamines (especially epinephrine) in thrombo- 
pencsis must stressed (///). TIiiMUcotine-i minced catecholamine 
release, which plays a major rolb in cardiovascular dynamics might 
also be the mediating factor in the relation between cigarette smoking 
and thrombosis. Aruhc (/) has shown that eaterholhmines enhance 
ATP or ADP induced platelet aggregation. APP and noradrenaline 
in low concentration (up to 0.05 ug./ml.) were found to increase 
platelet mobility (•;■>). The reverse was true in higher concentration. 
Kowsell 1 has shown increases in both thrombus formation in 

an extracorporeal system and clotting time in silicon*-coated tubes with 
moderate doses of epinephrine. Large doses gave values closer to the 
control state. Bosterman (S) has shown a diurnal variation in t; plate¬ 
let” stickiness which might be associated with diurnal variations in 
catecholamine release, Glynn (> 0 ) found no difference in platelet 
*££regation between smokere and nonsnioicers. ■ . > 

Shimamoto (UJ) proposes that epinephrine has a primary effect 
on the arterial wall i':utsing the release of a thromboplastin-like sub¬ 
stance which then leads to increased plarelfet aggregation. An autopsy 
study in humans by Auerbach (d) showed increased fibrous thickening 
in the walls of arterioles and small arteries of 5 organs, in smokers 
os compared to nonsmokers. This effect might be secondary to platelet 
changes which then caused damage to the arterial wall! As discussed 
earlier in the study by Hass (£5). in which rabbits on a high choles¬ 
terol and vitamin Indict were given nicotine, at the site of the oc¬ 
currence of thrombus there was usually an inflammation of the arterial 
wal'L: . " 
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T Bethesdru U.P. IhiMie Health Service. National Cancer Institute Mono- 
ffraphSS. June (In press) - 
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Gltxx, M. F.. Mustard. J. F„ Bucsanan. >L It. Mcbmit. E* A. Cigarette 
smoking nod platelet n cere git ion. Canadian Medical Association Journal 
' ' 95:54£-533. September 10.1000. . - ^ 

USS) Shiuamoto. T., IsniOK^. Iteicase or a inromooplasuc *uo>uuio« uvm 
arteriAl walls by epinephrine. Circulation Beseorch 12(2): 1CS-1-H. 
February 1303. '.V\I 

(J) ArrsJiAcn. O.. IIauuoxo. E. C. Ga^ixkel. L. Thickening of walls cf 
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£/<W Zip/jf 

— Conner, et al. (5fi) anti Warner, ft al. ( 1.12) have cU*5<*ribvrl various 
. •xpcriments in d«K< and rabbits, in which infusions of lung-chain ; 
•aturuied free fatty. aciiU .cauicd 1 extensive thnnnboiiti and death, in 
vitro coagulation and platelet aggrogarinn were also inerca***!. Lone* 
. chain unsaturated free fatty acids,; however, did n«d have the.-e euecu 
although microscopic plat vlct aggregation was observed ( W). {n vitro 
studies have show n that ihtoteic and ilimm’idc acids might have a pro¬ 
tective <fleet against platelet aggregation induced by long-chain satu- 
• rated fatty acids 

f“*The rise in plasma-free fatty acids which follows cigarette 'inching 
jwas associated with increased platelet adhesiveness (7/0). The long* 
1 chain fatty reid-induced platelet aggregation was ^iiggc^ted to l*c due 
Jto ADI* release from platelets (45). Harrison (ST) sugge-ts that in 
vitro platelet: adhesiveness tests are inrhw.oedlby AIU* rclca-c from 
damaged red cells and that the platelet change might really be a 
. reflection of red cell abuonnalit ics. 

Bray (7*) found that ,>ironary heart disease patients have an ex- 
' mggerated platcUt ad he-; venoms in rc*i*on'p to ADP or ATP. 

\.v Several studies have shown disturbances iii lipid and carbohydrate 
. metabolism in coronary heart disease patients (;?i, 55* JSC). 

, Kurien (95) postulates that the increases in free fatty acid levels 
immediately after either an acute myocardial infarction or cerebro¬ 
vascular accident result from tissue anoxia with a secondary, cate¬ 
cholamine release, which then leads to the increases in free fatty- 
acids. Malhrotra (iOJ) studied two population groups in India. There 
eras no difference in the cholesterol, triglyceride, and free or esierined 
fatty acid levels between the two croups. However, the incidence of 
, , coronary heart disease was much higher, in the population whose diet 
and fat absorption predispose to an abundance of long-chain fatty 
. acids. 

A majority of coronary heart disease patients have an abnormal 
glucose tolerance test. In most of these patients there is a greater 
decrease in free fatty acidj in response to glucose and a slower return 
to normal values fi?4, ISC), 

Sol oil and Schwartz (ISC) have determined two subgroups of these 
patients: one W A*\ in which the free tatty acid response to glucose 
resembled a normal curve except for at* exaggerated rise after 5 hours: 
another M B'*, in which the free fatty acid response to glucose re- 
acmbled that of diabetics, there being a slower decrease and a sub¬ 
normal return of free fatty acid levels after 5 hours. The significant 
•licet, however, is that type “IT patients lad a relative hyport-ponse 
of stearic acid (lbtig*cii;tm saturated) decline with a relatively de¬ 
creased rise in linoltio acid (long-chain utisaturated) after 5 hours. 

These findings may ba related to the effect of saturated arubun- 
■ituxated! fatty acids on blood coagulation and suggest further re¬ 
search to delineate the serine fatty acids elicited after smoking and in 
coronary heart disease natients. . 


OuintovAsccuvn Br. e ro.xsc-TO SitoKi.vc axd/oo Ntcorixe 

This section should be read in conjunction with the findings re¬ 
viewed in the 10G7 report; 

Experimental Studies “ ' ^ 

Nadeau, et al. (212) cannula red the sinus node artery in an¬ 
esthetized dogs and note*IIchronotropic change* in ropon-c to doses 
of ntmtine ranging from 1.0 to 100 ,»g./ml. Intfanodnl atropine 
iboli.ditxbhr.tdyvaialia and intraiunlul propranolol!ov hex:iturt!i>>nium 
abolished 'tachycardia. Nicotine midi (iced'flic eiFocts of cervical vagus 
nerve stimulation without modifying the response to. intrvnndaily 
Injected ; acetylcholine. Nicotine did i nut inhibit the eifeoiiof stellate 
ganglion stimulation. These results illustrate the vary ing clb-r-tx of 
nicotine under experimenial lrnr»ddii»H'» on rlincunt|4h:Ue.|l|«niral and 
humoral 'mechanisms asTectmg heart rate andlrhythui. 
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Blood Lipids and Platelet Aggregation . Most of the articles cited in 
this section do not relate to cigarette smoking or to nicotine. Out of the 17 
articles, there is only one/wAicKWs U c r r c tQ^s°?lie n ^eu^e fe eAec^s of smoking on' 
blood lipids. There were 12 patients who took smoking tests and sham- 
smoking test. The document quotes only one part of the Conclusions. The 
other statements omitted relate to the "Variable effect of smoking on platelet 
adhesiveness". It should also be noted that sham-smoking caused the same 
effects as smoking. The Discussion and Summary are as follows: 

f:--'’ '■?'%. -■ Discussion \ ■■■■* 

The significant rise in plasma-N.E.F.A. after smokihg, B •. . 

with no significant alteration in cholesterol and tri- s a . (1965) showed that platelet adhesiveness 

glyceride, confirms the findings of previous workers att " oral glucose load, but he was unable to 

(Kershbaum ct al. 1961). It is interesting that sham- orrclation between the rise in blood-glucose and 

\ smoking was followed by a similar rise in plisma-N.E.F.A. . . . '' p 3lc ct adhesiveness. This situation, however, 

in 5 of the 12 tests. The fact that the rise followed a , 1 ^ r ? ni *° thc prcscnt onc » n which endogenous 

• steady basal period suggests that the effect was due to mobilised] Bridges « al. (1905) also 

. sham smoking rather than repeated venepuncture, and increase in n of R^cosc in vitro resulted in an 

might possibly be due to thc embarrassment of puflmg • p c,tl adhesiveness, but this is contrary to 

an unlit cigarette. The fact that sham smoking may the work of Hellcm (I960) who was unable to demonstrate 

produce physiological changes was recognised by, Irving any effect within the physioldgical range for glucose. 

.and Yamamoto (1963) in their investigation of the effects We have not confirmed thc findings of Ashby ct al. 

of cigarette smoking on cardiac output. (1965) of a significant increase in platelet adhesiveness 

An increase in unsaturated fat tv acids at the expense of * a f tci ; smoking. Although 7 cases showed a considerable 
saturated fatty acids has been found by other investi- nse in platelet adhesiveness follosring smoking, in 5 others 

gators when thc total plasma n.e.f.a. is raised by stimuli i in whom there was a marked rise in glucose the platclit 

other than, smoking (Rothlin ec all 1962, Wood ct all adhesiveness fell. This effect was more evident in 2 

1965). It is somewhat surprising that the change after patients who fcjt nauseated at the end of thc smoking- 

sham smoking was more striking than that after smoking, period and who showed thc largest increase in blcod- 

. and that the change in pattern docs not correlate well with glucose in association with delay in >».E.F.A. rise. Since 

. the change in total piasma-N.E.F.A. level. Ashby et.al( 1965) only measured plitelct adhesiveness it is 

'Some earlier workers reported that cigarette smoking not possible to explain the discrepancy between his results 

elevated thc bload-glbcose (Lundbcrg and Thysciius- and ours. It may be, however, that in the non-fasting state 

Lundberg 1931) but Rchdcr and Roth (1959) have “« blbod-glucose response to smoking is less striking, 

suggested that the rise shown was due to stress rather Jh C somcwiiat surprising finding of a significant increase 

than an effect of smoking. In our scries the rise can be .. m platelet adhesiveness after sham smoking is clearly 
attributed to smoking per se. ’ associated with the unopposed effect of the rise in N.E.F.A. 

- - The increased platelet count after smoking also seems on which we have already commented. . 

to be a nicotine effect. This effect has previously been / * Summary 

reported in an uncontrolled study by Grassi and Calta- Platelet adhesiveness, blood-glucose and plasma-lipids 

biano (1956), The mechanism is obscure, but may be a were estimated in 12 patients before and after smcKinj 

result of adrenaline release (Vaughan-Joncs ct al. 1963). and sham smoking. Cigarette smoking elevated plasma 

Platelet adhesiveness is known to be increased after noncsterified-fatty-acid levels and resulted in an increase 

myocardial infarction (Macdonald and Edgill 1957) and in thc proportion of unsaturated fatty acids at the expense 

In disseminated sclerosis (Caspary ec al. 1965, Payling of the saturated fatty acids. Smoking was also followed by 

Wright ct al. 1965) and, since fatty-acid abnormalities * significant rise in blood-glucose and a transient increase 

hjive also been demonstrated in these conditions (James * n the total platelet count. The variable effect of smoking 

ct al. 1957, Thompson 1966)^ a relationship between on platcltt adhesiveness seemed to be due to opposing 

platelet adhesiveness and scrum-fatty-acids has been actions of changes in nonesterified fatty acid and glucose 

Suggested. The proposal has been supported, by the . levels. A rise in plasma noncstcrificd fatty acid was 
In-vitro work of Kerr ct al. (1965), who showed that associated with increased platelet adhesiveness, whereas 

saturated fatty acids induced greater platelet aggregation a r ‘ se in glucose inhibited platclit adhesiveness, 

than umaturated fatty acids, some of which seemed to - • — 

have an inhibitory, effect. Our results show that when the 
blood-glucose remained constant there was a good correla¬ 
tion between the changes in platelet adhesiveness and thc 
changes in NJ-^.A. When thc blbod-glucosc also altered 

(in thc smoking-test) thc relationship between the changes V— 

in platelet adhesiveness and N.e.f.a. was less close. In • . r 

this situation, the rise in blood glucose seemed to have a 

suppressive effect on platelet adhesivcnev», since there - r 

was a negative correlation between tlic changes in blood- 
glucose and platelet adhesiveness, : 





